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Department of Energy 
Ohio Field Office 

Fernald Area Office 
P. 0. Box 538705 

Cincinnati, Ohio 45253-8705 
(513) 648-3155 

DOE-0805-97 

Mr. James A. Sarlc, Remedial Project Director 
U.S. Environmental Protection Agency 
Kebion V-SRF-a 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

I y r .  Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5th Street 
Dayton, Ohio 45402-291 1 

. 'Dear Mr. Saric and Mr. Schnelder: 

TRANSMllTAL QF THE AREA 1, PHASE I PROJECT SPECIFIC PLAN FOR THE QN-SITE . 
DlSPOSAL FACILITY SUPPORT AREAS CERTIFICATION 

The purpose of this letter Ir to formally transmit the Area 1, Phase I (A%P!II Projee! $pecEWc: 
Plan (PSP) for the certification of ths On-Site Disposal Facility (OSDFB Supgort Areas' q d  
also lay out the strategy which will be followed to  address. all outstanding fihvironmsnth' 
Protection Agency (EPA) comments which have been received on either the tP[oject Specific 
Plans for sampling and analyses ob the A l P l  draft final Remedial Action \fipo&t@Ban (RAWPI. 
The subject PSP was informally presented and discussed on March 5, 19&%'h~ Cke,q~-o 
avltk the U S .  EwvironmentarE Protectiom Agency (U.S. EPA) mpresen2ntivs and bn March 7# 
q 997, In Dayton wDth the Ohio Environmentd Protection Agency (0EP.A). r~?$w~enPrs~ww~ 
Additional copies of the Support Areas PSP were also provided for asv fb~,  at t h e m  the%. 
As you are aware, due to the timecritical nature of the A lP I  actiwities, &?sna!d 
Environmental Management Project (FEMP) representatives also outlined &ans at thwe 
meetings to  proceed with the remaining sample collection efforts On AIPPI (primarilu! 
associated with the Support Areas), recognizing thail: any comments or c@lli)cerns raised by 
either the U.S. EPA or OEPA would bs resolved in pml le l  with the cornpietion of the find 
stages of the certification sampling efforrps in AlPI. 

By all accounts, the A lP l  certification sampling process has heen lengthy and ditficask Not 
withstanding them difficultrjes, the AJBE @'f89r& h ~ v e ,  h8w 
and, perhaps, a necessary step In the ultimate development ot a cedfdcation streteqy for 
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the FEMP which Is both technically sound and not overly complex. In order t o  satisfactorily 
complete A lP l  certification and ensure that all the U.S. EPA and OEPA comments 
concernlng the certification sampling activities In A1 PI are appropriately addressed andlor 
responded to, the draft certification report will be included with a comment response 
document addressing all outstanding EPA comments. 

The A lP l  Remedial Action Work Plan (RAWP) was initially submitted to the U.S. EPA and 
OEPA in draft on July 17, 1996. Comments on the draft A lP I  work plan were received 
from the U.S. EPA on August 29, 1996, and from the OEPA on September 6, 1996. Due to 
the number and complexity of the comments received, the Department of Energy (DOE) 
requested and received EPA approval to Initially submit a detailed Response To Comment 
(RTC) document addressing all EPA comments on the draft work plan submittal. The RTC 
document was submitted to the U.S. EPA and OEPA on October 9, 1996. Draft A lP l  
Project Specific Plans and Procedures were submitted to  the U.S. EPA and OEPA on 
October 30, 1996. On November 1, 1996, OEPA comments on A lP l  work plan RTC 
document were received (U.S. EPA did not have any comments on the AlPI  work plan RTC 
document). The draft final A lP l  work plan was submitted to  the U.S. EPA and OEPA on 
December 9, 1996. On January 7, 1997, and January 16, 1997, respectively, the OEPA 
and U.S. EPA comments were received on the draft submittal of the AlPl  Project Specific 
Plans and Procedures for Certification. Finally, on February 4, 1997, and February 10, 
1997, respectively, U.S. EPA and OEPA comments were received on the draft final A lPI  
work plan. The subject comment response document which will accompany the AlPI  
Certification Report will address those EPA comments which have not been responded to 
through previous submittals, which would include (1 ) EPA comments on the A1 PI Project 
Specific Plans and Procedures and (2) the draft final A l P l  work plan. Although this 
comment response document will track all comments from items (1) and (2) above, 
responses will only be provided for those comments which Impact the A lP l  certification 
work; conversely, comments dealing with programmatic issues, such as implementation of 
the uranium As Low As Reasonably Achievable (ALARA) level will be addressed in the 
Site-wide Excavation Plan (SEP) and responded to in an accompanying comment response 
document which will be provided with the SEP. 

On March 26, 1997, in Chicago, FEMP representatives briefed the US. EPA and OEPA 
representatives on the latest status of the A lP I  sampling and analysis efforts. Furthermore, 
on April 4, 1997, several threering binders containing partial A1 PI certification results were 
provided t o  the U.S. EPA and OEPA In order to  better facilitate the tracking of A lP l  
Certification Unit completions. It Is the FEMP's intent to  keep the U.S. EPA and OEPA 
up-to-date on all AlPl  certification efforts through either weekly conference calls andlor 
updates to  the certification binders. 



FEMP:R.J. Janke 
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If you should have any qUeSdOnS, please contact Robert Janke at (513) 648-3124. 

Sincerely, 

Johnny W. Reising 
Fernald Remedial Action 
. Project Manager 

,cc: 

N. Hallein, EM421CLOV 
G. Jablonowski, USEPA-V, 5HRE-8J 
R. Beaumier, TPSWDERR, OEPA-Columbus 
M. Rochotte, OEPA-Columbus 
T. Schneider, OEPA-Dayton (total of 3 copies of enc.) 
F. Bell, ATSDR 
D. S. Ward, GeoTrans 
R. Vandegrift, ODOH 
R. Geiger, PRC 
D. Carr, FDF/S 
T. Hagen, FDF165-2 
J. Harmon, FDF/90 
C. Little, FDF12 

CAR COo~din&or/78~ 
EDCT FDF152-7- 
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VARIANCE I FIELD CHANGE NOTICE 
7 

6 NO.: 50.03.40.01 

V/F50.03.40.01-~ 7 

g a g e  10 SP*? 2 ~ 

:t 
/ROJECT TITLE: OSDF Suppon Areas Certification Sampling Date: 3/6/97 

. . OTHER: WAUW ASSURANCE: 

FIELD MANAGER: OTHER: 
d 

RIANCE I FIELD CHANGE NCTlCE (Include justification): 

Id Change Notice: 

OTHER: 

OTHER: 

The PSP specifies that one 4" certification interval be collected from the native clay soil for 
all sample locations identified in the PSP (North Access Road, OSDF Sediment Basin, 
Sediment Trap, and Pump Station. An additional 4" interval will now be collected 
immediately below the certification interval as an archive. 

Justification: 

The second certification interval will be anlyted if preliminary analysis of the certification 
interval soils indicates a potential need to excavate the in-place soils corresponding t o  that 
certification interval. Having the next interval ready to send for analysis will save valuable 
time by not having to  remobilize the field and collect the samples. 

VARlAlJCEIFCN APPROVED IX IYES I IN0 REVISION REQUIRED: I lYES [XINO 

DlSTRlBUTlON 
PROJECT MANAQER: OOCUYENT CONTROL: M*h.l* Tuda OlHw: 

-. ... , _.._. , . - .... 
',..:,.'.. . , . *  - I  , ... . . .. - ._ . - , 



VARIANCE I FIELD CHANGE NOTICE 11 VIF50.03.40.01-4: 
\ L d  

PROJECT MANAQER: 

w m  ASSURANCE: OTHER: 

FIELD MANAOER: OTHER: 

DOCUMENT CONTROL Mlchdle Tudw 

WBS NO.: 50.03.40.01 I l P a g e  & -7- 

OTHER: 

OTHER: 
i 

1 
I omm: 

PROJECT TITLE: OSDF Support Areas Certification Sampling 77s. d' ,&pot [l rt_L, 11 ' Date: 317197 
/J 

I FIELD CHANGE NOTICE (Include justification): 

eld Change Notice: 

This variance is to  remove the suffix "V" (Archive) from the Station Number in the sample 
tables shown in Appendix 6 of the OSDF Support Areas Project Specific Plan. 

Justification:. 

The OSDF Support Areas Project Specific Plan calls for one rad certification and one metal 
certification sample to be taken from each of the 16 sub CUs in the CU. This is a different 
approach than what was used in the Area 1, .Phase I PSP, where 12 rads and 9 metals were 
archived per CU. These archives were indicated with a suffix "V" on the end of the Station 
number. 

Because the approach (described -above) was being changed late in the development of the 
OSDF Support Areas PSP, the text was changed however the tables were not completely 
changed. The number of samples t o  be collected for analysis were increased to 16 rads and 
16 metals per CU but the suffix "V" was not always removed from the Station Number. On 
the samples tables for the Pump Station, OSDF Sediment Basin, Sediment Trap #1, and for 
one sample on the North Access Road table, although the correct number of samples to  be 
collected and analyzed is indicated (1 6 rads and 16 metals) some of the samples still bear 
the suffix "V" which means "archive". 

simple removal of the suffix "V" from the Station Number will remove the identification of 
.chive" from the sample. This change will need to be made in the Soils Master List B 

Udtabase so the samples can be matched up when they return from analysis. 

REQUESTED BY: Joan White Date: 3/3/97 



VARIANCE I FIELD CHANGE NOTICE 

WBS NO.: 50.03.40.01 

PROJECT TITLE: OSDF Support Areas Certification Sampling pq-’z/z ,&’ - 

This variance is to instruct field personel to add Table 3-3 to certification sampling for North 
Access Road Sampling (Sec 3.1.21. East and West Ditches (Sec. 3.1.6\, Sediment Basin 
Sampling (Sec. 3.2.2). and Sediment Trap #1 (Sec 3.3.2). The requested analysis now 
corresponds to TAL A1 P1 -C. Table 3-2 was already required for the Pump Station (Sec 
3.4.21. 

UlF5 0.03 .8 .  %-E@: c 

c- 
Page 1 of 1 4 
Date: 317197 

This action will now include Cs-137 and Th-230 in the requested analysis list. 

PROJECT MANAQER: 

QUALITY ASSURANCE: 

FIELD MANAGER: 

Justification: 

DOCUMENT CONTROL: Mlch.ll* TU& OTHER: 

OTHER: OTHER: 

OTHER: OTHER: 

The project lead has determined this additional data will be used for informational and 
technical purposes t o  evaluate these isotopic results in case there is an uncertianty 
associated with the primary COC data. 

Since the lab task orders require the Cs-137 and Th-230 for the Pump Station ceritification 
sampling, these anayltes will be reported inherently as part of the lab data packages. 

REQUESTED BY: Joan White 
I V 1 

DATA OUALlpI MAUAO€M&i 

AIULYnCAL CUSTOYW S U P M U 1  

VARlANCElFCN APPROVED I X  IYES I1NO I 

Date: 3/7/97 

X IF REQD I VARIANCWFCN APPROVAL I DATE il 

I O- I il 
I omw 1 - 7 1  

REVISION REQUIRED: I IYES IxlNO 1 



TAL Alp1 - E 

3 

iMetals 
I I 1 

Beryl I i urn 

Aluminum 

Arsenic 

I 5 I I Manganese I 
I G I I Molvbdenuni I 

Certification Sampling 

Printed: 4-Ahrcii-L)7 



TARGET ANALYTE LIST 

1 

.4RE.4 I .  PYIISE I RE34EDI.AL ACTION \VORK PL.-lX SAMPLISG 
Project Number 50.03.40.01 

Arsenic 1 

T,4L AlPI  - J 

I Metals 1 



. .. 

TARGET ANALYTE LIST 
.-IRE.\ I .  PVASE I REMEDIAL ACTION WORK PLAN SAMPLING 

Prqject Number 50.03.40.0 1 

TAL Alp1 - K 

E l  Thorium-228 

Thorium-230 

Thorium-232 

Printed: 4-\larcli-O7 



t - -6 8 2 
' .. 

T,ARGET A N X L Y T E  LIST 
A R E A  I ,  PHASE I REMEDIAL ACTION It'ORK PL.AN SAMPLING 

Project Siiiiiber 50.03.40 0 1 

TAL A l P I  - L 

I I Metals I 
I 1 1 1 Aluminum I 

Arsenic 

Bend 1 i urn 

Manganese 

Molybdenum 

.- 
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VARIANCE I FIELD CHANGE NOTICE - 
NBS NO.:50.03.40.01 

JECT TITLE: Area 1, Phase 1 Remedial Action Work Plan Certification Sampling 
, Rev. 3 and OSDF Support Areas Certification PSP, Rev. 0 

qeauirement 
4s stated in the above-referenced sampling plans, primary and duplicate samples are assigned the same sample 
dentifier to keep the duplicate sample blind to the laboratory. 

~ 

V/F NO. 50.03.RO.01-6 

;s 6 €  Page 1 of 2 

Date:3119/97 

Variance 
4 variance is requested to add a "D" suffix to all duplicate samples collected. The primary sample number will 
?emain the same. 

This variance will also change the duplicate designator of "DUP" on the Sediment Basins OSDF Support Areas PSP 
to "D", to conform with all the other OSDF Support Areas duplicate designators. 

This variance will remain in effect for both PSPs for the duration of their activities. 

For example in the Area 1, Phase I PSP: 
P20-20C-8-R is the primary sample. 
P20-20C-8-R-D is the duplicate sample. 

For example in the OSDF Support Areas PSP, North Access Road Sampling: 
NAR 4-9C-R is the primary sample. 
NAR 4-9C-R-D is the duplicate sample. 

example in the OSDF Support Areas PSP, Pump Station: 
PUMP1 42-1 1-R is the primary sample. , 

PUMP1-C-11-R-D is the duplicate sample. 

For example in the OSDF Support Areas PSP, Sediment Basin: 
OSB-2C-8-R is the primary sample. 
OSB-2C-8-R-D is the duplicate sample. 

For example in the OSDF Support Areas PSP, Sediment Trap #1: 
A1 P I  ST1-13C-R is the primary sample. 
A1 P1 ST; -1 3C-R-D is the duplicate sample. 

Justification 

QA determined that the internal FDF problems caused by not having the suffix D on the sample outweighed the 
value of having the-duplicate sample blind to  the laboratory. The current process of assigning both the primary and 
duplicate samples the identical sample identification number, made distinguishing between them impossible in the 
database. With th]s variance, adding the suffix D will enable FDF users to distinguish between primary and 
duplicate samples in the database for data handling and reporting purposes. 

There is no advantage to not having the suffix D on a sample going to an offsite laboratory. When an FDF sample is 
received by an external lab, it is assigned a lab internal tracking number. During analysis the sample is blind to the 
analyst. When the analysis is completed, the FDF sample number is reassigned to  the sample for reporting 
purposes. - 

r 

hen the FDF sample is received by the onsite laboratory, the FACTS ID number as well as the sample number 
cluding the suffix D) are tracked with the sample. The duplicate sample is not blind to the onsite lab. This is not I concern at this time since no certification samples are currently being analyzed at the on-site laboratory. If this 

changes, and the requirement to  have the sample blind to  the on-site laboratory is exercised, the sample number 
(with the suffix D) can be removed from the work card. The sample would then be tracked by the FACTS number 
only and would therefore be blind to the analyst. 

@lyWz2 

2 



REQUESTED BY: Joan White I/ 

VARlANCElFCN APPROVED [ X  ]YES IN0 

Date: 3/19/p- s s q  

REVISION REQUIRED: I ]YES IxlNO 

VARlANCElyFCN APPROVAL 

PROJECT MANAGER 

QUALITY ASSURANCE OTHER 

FIELD MANAGER: OTHER 

DOCUMENT CONTROL bVua DlWJllSr OTHER 

OTHER 

OTHER: 

. .  
. .  
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VARIANCE I FIELD CHANGE NOTICE 

NBS NO.: 50.03.40.01 Page 2 of 2 
Date: 311 9/97 

WRIANCE I FIELD CHANGE NOTICE (Include justification): 

d :  Field Change Notice: 

k A f h c k % % s  for 8 North Access Road (roadbed) samples collected as WAC samples 
and WAC archive samples in the On Site Disposal Facility (OSDF) Support Areas Project 
Specific Plan (NAR 4-8 through NAR 4-1 6). to be sent for certification analysis. 

b f i T a F  #E b! i? df S k J L S  { b & m S  2 V / 5 / 0  

Justification: 

&Sample locations NAR 4-8 through NAR 4-1 6 exhibited more fill material (non-native clay) 
below the asphalt and macadem than the samples located along the roadbed to their south 
in CU3 and the southern half of CU4. Under these northernmost sample locations the 
roadbed is more built up with fill material. For these samples, a verbal variance was given 
to send the WAC interval (from the top of the fill to 6" below the top of the fill) for 
certification analysis. The possibility of certifying the fill material was being discussed by 
FDF Management with the Regulatory Agencies. The clay certification interval was sent for 
analysis in accordance with the PSP. 

This action results in two certification intervals per location. The PSP identified clay 
certification interval number remained the same (NAR4-14C-R). The added shallower 
certification interval from the fill material was identified by adding the number 2 behind the 
location number (NARQ-14C2-R). Therefore, in the database the fill certification sample has 

different number). )1 
E-Subsequent to sending the top 6" of fill material for certification analysis, the request was 
made by FDF Management to send all the fill material in 6" increments for analysis in 
locations NAR 4-1 2 through NAR 4-1 6. This represents the stretch of roadbed built up to 
bring the Existing North Access Road up to the highway grade. The potential of allowing 
this section of roadbed (from the Proposed North Access Road tie-in up to the highway) was 
being discussed with the Regulatory Agencies. A verbal variance was given to prepare 
these samples for certification analysis. 

This action results in more than two certification intervals per location. As stated in 
paragraph 2, the PSP identified clay certification interval number remained the same (NAR-4- 
14C-R). The shallowest fill certification interval has the number 2 added behind the location 
number (NAR-4-14C2-R). The next deepest fill certification interval will have the number 3 
added behind the sample number (NAR-4-14C3-R), and so on for as many fill certification 
intervals there are in that location. 

. .  
. .  

- . .  

- .  

For example: 

Fill interval 1 = NAR414C2-R 
Fill interval 2 = NAR414C3-R 
Fill interval 3 = NAR414C4-R 
Fill interval 4 = NAR414C5-R ..... and so on ..... 
Clay interval- = NAR414C-R 

qaooo1% 
QUESTED BY: Joan White Date: 3/19/97 

X IF REQD VARIANCUFCN APPROVAL DATE X IF REQD VARIANCEFCN APPROVAL DATE 



WlANCElFCN APPROVED [X ]YES [ I N 0  REVISION REQUIRED: [ ]YES [XINO 

DISTRIBUTION 
PROJECT MANAGER: 

QUAUTY ASSURANCE: 

FIELO MANAGER: 

~ ~~ 

DOCUMENT CONTROL Mlchdla Tudor OTHER: 

OTHER: OTHER: 

OTHER: OTHER: 

- 
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VARIANCE / FIELD CHANGE NO VIF No. 5;0.03.40- .o 1 -q 

p a g . e o f _ r  68: 
Date:3/1 9/97 

'SP, Rev. 3 and OSDF Support Areas Certification PSP. Rev. 0 

VARIANCE / FIELD CHANGE NOTICE (Indude justificetion): 

Seauirement, 
9 s  stated in,the above-referenced sampling plana, primary and duplicae samples are assigned the same sampb 
dentifier to  keep the duplicate sample blind to the laborafory. 

gariancg 
9 variance in requested to add a 'D' suffix to d duplicate sampler collected. The primary ~Mlple number will 
winein Ehe same. 

This variance will also change the duplicate designator of 'DUP' on the Sediment Basins OSDF Support Areas PSP 
to "D', to  conform with all the other OSDF Support Areas duplicate dwna to rs .  

n i s  variance will remain in effect for both PSPs for the duration of their activities. 

For example in the Area 1, Phase I PSP: 
P20-20C-8-R is the primary sample. 
P20-20C-8-R-D is the duplicate sample. 

For example in the OSDF Support Areas PSP, North Access Road Sampling: 
NAR 4-9C-R is the primary sample. 
NAR 4-9C-R-D is the duplicate sample. 

For example In the OSDF Support A r e a  PSP, Pump Station: 
PUMP1 -C-1 1 -R is the primary sample. 
PUMP1-C-11 -R-D is the duplicate sample. 

. .  
. .  . ...,.. .:. . .  . . , . - . . . . . , 
.I . 

For example in the OSDF Support Areas PSP, Sediment Basin: - .  
OSB-2C-8-R is the primary sample. 
OSE2C-8-R-D is the duplicate s m p k .  

. 1 ,-., .,*. .. .-',-F- !-.<. . For example in the OSDF Support Areas PSP, Sediment Trap 81: -'6 '4 1.J *_i J ".f y ! ! > ~  Liix:. ' 
AlPlSTl-13C-R is the primary sample. 
A1 P1 ST; -1 3C-R-D is the duplicate sample. 

QA determined that the internal FDF problems caused by not having the suffix D on  the sample outweighed the 
value of having the duplicate sample blind to  the laboratory. The current process of assigning both the primary and 
duplicate samples the identical sample identification number, made distinguishing between them impossible in the 
database. With this variance, adding the suffix D will enable FDF users to distinguish between prim- and 
duplicate samples in the database for data handling and reporting purposes. 

There is no advantage to not having the suffix D on a sample going to  an offsite laboratory. When an FDF sample is 
received by an external lab, it is assigned a lab internal tracking number. During analysis the sample is blind to the 
analyst. When the analysis is completed, the FDF sample number is reassigned to the sample for reporting 
purposes. 

When the FDF sample is received by the onsite laboratory, the FACTS ID number as well as the sample number 
(including the suffix D) are tracked with the sample. The duplicate sample is not blind to the onsite lab. This is not 
a concern at this time since no certification samples are currently being analyzed at the on-site laboratory. If this 
changes, and the requirement to have the sample blind to the on-site laboratory is exercised, the sample number 
(with the suffix 0) can be removed from the work card. The sample would then be tracked by the FACTS number 
only and would therefore be blind to the analyst. 

REQUESTED BY: Joan White I- I 



VARIANCE / FIELD CHANGE NOTICE 

WBS NO.: 50.03.40.01 Page L b f  1 
OJECT TITLE: OSDF Support Areas Certification Sampling-PSP Rev. 0 Date: 311 7/97 

VARIANCE I FIELD CHANGE NOTICE (Include iustification): 

Field Change Notice: 

This variance is to allow for Geoprobe WAC and Certification sample collection under the 
North Access Road Roadbed to  be performed using one long core barrel, in addition to the 
multistep process identified in the On Site Disposal Facility (OSDF) Support Area Project 
Specific Plan (PSP). 
The option to collect one long core barrel is already provided for in the PSP, Section 3.1.6, 
for sampling in the North Access Road East and West Ditches. 

Justification: 

Currently Section 3.1.2 of the PSP calls for the Geoprobe operator, when boring through the 
North Access Road (roadbed), to stop at the top of the compacted fill material, remove the 
core and put in a clean plastic core liner to collect the WAC sample(s1. The operator is also 
to stop at the top of the clay, remove the core barrel and attach a clean cutting shoe (and 
liner] to collect the certification sample interval. 

This multi-step operation was not possible at all sampling locations under the roadbed. 
Because of the large amount of precipitation experienced over the last several months, the 
fill material under the roadbed was saturated. Pulling out of the hole to  change core barrels 

sulted in loosing the hole to  cave-in. In these cases, the hole would have to be re-bored to 
cess the certification layer. It was recognized after the first few locations that the option 
perform the sampling using one long core barrel was needed. 

- 

. .  

. . .  

I I I 
VARIANCUFCN APPROVED IX ]YES I ]NO REVISION REQUIRED: [ ]YES [XINO 

B DI STRlBUTl 0 N II 
'PRWECT MANAOER. WMW CONTROL: YM Tudor OTHER 

OTHER QUIUlTT ASSURANCE: OTHER 

FIELD MANAOER: OTHER: OTHER 

- 

Ut.JUU& f 



V/F50.03.60.01-8 

Field Change Notice: 

This variance changes the duplicate sample location in CU1 of the North Access Road. The 
duplicate location was moved from NAR 1-1 4 to NAR 1-1 6. 

Justification: 

The field techniaans did not realize NAR 1-1 4 was the duplicate sample location until the 
sample was collected and the crew had moved on to smp!ing NAR 1-16. To go back to 
NAR 1-14 would require resampling that location end dosing the North Access Road to 
traffic for a longer period of time that day. The road was being closed during only non-peak 
usage hours during the workday. . 

The sampling crew asked if NAR 16 could be the duplicate for CU1. A verbal variance was 
granted. 

REQUESTED BY: Joan white Date: 3117197 
I U I Y I I 

X I F R E m  I VARIANCEFCN APPROVAL I DATE 1 XIFREQD I VARIANCUFCNAPPROVAL I DATE 

UULWICU cusioum ama~ 0- 

0- 0- 

VARlANCUFCN APPROVED [X ]YES I IN0  REVISION REQUIRED: [ ]YES [XINO 

DISTRIBUTION 
PRQIEcTYIIuam DOCUYENT COWTROC .-Tudor OTHER: 

w m  UUIURUICE: OTHER: OTHER: 
I I 

OTHER: OTHER: - 



.V/FS6.03.40.01-9 

WARLANCE I F l u 0  CHANGE NOTtCE (Indude justification): 

A/: 
and WAC archive sample, in the On Site Dlsposd Facility (OSDFI Support Area8 Project 
Specific Plan (NAR 4-8 through NAR 4161. to be sent for cdficadon andyds. 

--I-- .- ,- - h .  

Justification: 

A-Sample locations NAR 4-8 through NAR 4-1 6 exhibited more fill materid (non-nativo dsy) 
below the asphalt and macadem than the sampler located dong the roadbed to their south 
In CU3 and the southem hdf of C W .  Unda thoso nodnmmmt sanple loCrtiaa tha 
roadbed is more built up with fM materid. For theso samples, a verbd v d -  was wen 
to send the WAC interval (from the top of the fiil to 6' below the top of the fill) for 
certification analysis. The possibtlity of c e r d m  the fiU materid was being discussed by 
FDF Management with the Regulatory Agendes. The day certification intervd was sent for 
analysis in accordance with the PSP. 

This action results in two certification intervals per location. The PSP ldentlfied day 
certification lntervel number remained the same (NAR414C-RI. The added ehdlower 

location number (NAR414C2-R). Therefore, In tho database the fiU certificstlon sample ham 
the different number). 

B-Subsequent to sending the top 6' of la materld for cdf l tat lon andyris, tho request was 
made by FDF Msnagemem to send dl the fill materid In 6' Increments for lmatysb In 
locations NAR 4-12 through NAR 4-16. Thh represents th. stretch of rodbed bdh up to 
bring the Existing North Accas8 Road up to th. highway grad.. The potentld of dowhg 
this section of roadbed (from the Proposed North Access R o d  tldn up to tho Nghwav) was 
being discussed with the Regulatory Agendes. A verbd variance was given to prepan 
these samples for certificaion analysis. 

. ' ? .  - 
certfficatlon intervd from the fill material was identifled by adding the number 2 beMnd the . .  

This action results in more than two certification Intervals per location. As stated in 
paragraph 2, the PSP identifled day certification interval number remdned the 88rne ( N A R 4  
14C-R). The shallowest fill certification intervd has the number 2 added behind the location 
number (NAR-4-14C2-R). The next deepest fill d f i c m i o n  interval will have the number 3 
added behind the sample number (NAR414C3-R), and so on for aa many tm certification 
Intervals there are in that location. 

For example: 

Fill lntervd 1 = NAR414C2-R 
Fill Interval 2 = NAR414C3-R 
Fill interval 3 = NAR414C4-R 
ell interval 4 = NAR414C5-R 
..... and so on ..... 
Clay interval = NAR414C-R 

REQUESTED BY: Joan White Date: 311 9/97 

X IF REOD -- VARlANCUFCN APPROVAL VARlANCLIFCN APPROVAL DATE -- 
OI*LmumaUla 

. _  
X __ -. 



VARIANCE / FIELD CHANGE NOTICE 11 V/F No 60.03.4491-10 

PROJECT TITLE: OSDF Support Areas Certification Sampling, Rev. 0 Date: 4/71 

RIANCE / FIELD CHANGE NOTICE (Include justification): 

Section 3.2 of the PSP (OSDF Sediment Basin Area) specifies approximate sample depth intervals which was based on a 
test hole excavation to determine the lithology. During recent additional core sampling and field observations, the 
lithology of the area was determined to be more variable across the five certification units than previously considered. 
This variance modifies the sample depths for WAC and certification sampling to be based on the soil descriptions at  each 
core location performed by a project geologist rather than a standard, predetermined depth interval. 

The general lithology of the area consists of in situ soil and reworked material (clay) with small debris fragments located 
a t  the surface to  approximately four feet deep. Where reworked clay soil does exist, the original grade level underlies the 
soil and can be identified by a relatively uniform color. The project geologist will select the intervals for WAC analysis, 
certification analysis and archival based on visual soil descriptions as follows: 

1) One to two WAC samples will be collected from each location based on the lithology at each location. If 
the reworked clay and debris layer is <6 inches thick with native clay beneath, then only one WAC 
sample from the surface will be collected. If the reworked clay and debris layer is found to be >6 
inches in thickness, then a second WAC sample will be collected beneath the upper WAC interval. The 
WAC sample immediately above the native clay will always be identified using a '8' in the sample ID 
(e.g., OSB-2W4B-R). In locations where two WAC samples are necessary, the upper sample interval will 
be identified with a "A" in the sample ID (e.g., OSB-2W4A-R1. 

The certification interval (four inches) will be collected from beneath the first or second WAC irkerval 
upon encountering the native clay soil. The certification interval will be selected based on the change to 
a uniform (color) and the characteristic soil properties of native clay as determined by the Project 
Geologist. 

Archival samples will be collected in fourinch intervals for certification archival and in six-inch intervals 
for WAC archival. WAC archival samples will be collected from all depths above the certification inlerval 
not selected for laboratory analysis. The certification archival sample collected from beneath the 
certification interval. Archival samples will be stored at 4 "C ( +/- 2 "C) for possible future analysis. 

2) 

The WAC and certification depth intervals currently specified in Section 3.2 of the PSP do not represent the variations in 
the clay fill depths and intervals encountered in additional test cores obtained from the planned Sediment Basin area. 

The WAC sample IDS explanation is provided above for clarification purposes. Sample identification for the WAC 
samples were not fully described in the PSP. 

. , ._---. .... 
iJ{\itdL>! .j p-<!3iLkZ 

RIANCWFCN APPROVED [X ]YES [ ]NO 11 RNlSlON REQUIRED: [ MES [xlNO 

~ ~ 

PROJECT MANAGER I wcu)*ENl C O r n L :  Mbhd. Tudor I OTHER: 1 1  
QUALITY ASSURANCE: OTHER: OTHER: 

FIELO MANAGER O W R  OTHER 
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' This Project Specific Plan describes the data collection activities to be performed to support the excavation 
of contaminated soil and certification of a number of support areas associated with the constkction of the 
On-site Disposal Facility (OSDF). These support areas are within or next to Area 1, Phase I as defined 
in the Project Specific Plan (PSP) for Area 1, Phase I. Area 1, Phase I and the first cells of the planned 
OSDF are in the northeastern portion of the Fernald Environmental Management Project (FEMP). 

In January 1996 the final Record of Decision for Operable Unit 5 was issued jointly by the United States 
Environmental Protection Agency (US EPA) and the Department of Energy (DOE). This decision 
document established the final remediation levels for environmental media, including soil, to be used 
uniformly across the FEMP. This Record of Decision formalized, the commitment on the part of the DOE 
to implement remedial actions at the FEMP to excavate soil exhibiting concentrations exceeding these 
contaminant specific remediation levels and place the excavated materials in an on-site disposal facility. 
Excavated materials exceeding concentration-based acceptance criteria for the OSDF will be shipped from 
the site to an off-site commercial disposal facility. Following the excavation process, the Record of 
Decision further obligates the DOE to perform the necessary sampling and analysis to certify that the final 
remediation levels have been attained. This Project Specific Plan describes an approach to fulfill this 
obligation for the OSDF support areas outlined below. 

This plan supports the excavation of contaminated soil and certification of the following'OSDF support 
areas: 

A portion of the existing North Access Road 
The footprint of the planned OSDF Sediment Basin 
A sediment trap in Area 1, Phase I 
The footprint of the planned OSDF Pumping Station 

Figure 1-1 presents a map of the study area identifying each of the OSDF support areas being addressed 
as part of this PSP. 

During the process of implementing remedial actions in Area 1, Phase I and finalizing the detailed design 
of the OSDF, a number of areas requiring specialized excavation and certification approaches were 
identified.< One of these areas is the North Access Road. As identified in the Project Specific Plan for 
Area 1 Phase I, the FEMP is planning the installation of a new North Access Road. This new access road 
is planned'to divert from the existing North Access Road just south of State Route 126 and proceed east 
of the proposed OSDF and reconnect with the existing North Access Road south of the disposal facility. 
That portion of the existing North Access road that is to be effectively bypassed is proposed to be removed 
during the construction of the OSDF. To minimize disruption to the site, it is necessary to characterize 
the affected pbrtion of the existing North Access Road in place before excavation for purposes of certifying 
the attainment of soil cleanup levels. Following certification sampling and analysis demonstrating Final 
Remediation Levels (FRLs) have been attained, the existing North Access Road will be removed to pre- 
established grades. The exhumed asphalt materials, base course materials and underlying clay will be 
placed in animpacted materials storage pile until the OSDF becomes available for the acceptance of wastes. 

South of Area 1 Phase I, a sediment basin is planned to be constructed to receive runoff from the footprint 
of the OSDF. This basin will potentially receive contaminated sediment loading. The FEMP has a desire, 
however, to demonstrate through sampling and analysis that approximately 7,000 cubic yards of natural 
clay removed during the excavation of the basin does not contain site-introduced contaminants exceeding 

I 

the FRLs. 
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To facilitate the certification of this clay, the FEMP proposes to collect certification samples from the 
natural clay before excavation of the basin. The clay would be separately stockpiled for possible future 
construction use. 

During the process of excavating Area 1 Phase I, a number of sediment traps were installed to minimize 
the potential for the migration of contaminated or clean sediment outside the excavation areas. One of 
these sediment traps is within the footprint of the proposed construction area for the OSDF and must be 
removed before OSDF construction. This trap is needed for sediment control and is proposed to remain 
in place until the excavation of the OSDF liner commences. Certification samples will be collected before 
removal of the unit by hand augering, coring, or by use of the Geoprobe" in accessible areas through the 
base and berms of the trap to the underlying materials. Pending receipt of analytical data, the berms, 
slopes, and bottom of the sediment trap will be removed to existing grades outside the sediment trap. 
Excavated materials will be placed in an impacted materials stockpile until the OSDF becomes available 
for waste placement. The remaining two sediment traps in Area 1, Phase I will be removed and certified 
at a later date when the designed need for these facilities no longer exists. 

A pumping station is' planned to be installed to support the transfer of leachate from the OSDF to existing 
FEMP storage and treatment facilities. Slightly contaminated soils within the footprint of the planned 
pumping station have been excavated down to six inches. The footprint of the pumping station will be 
certified at the current grade to demonstrate that the FRLs have been attained. 

Sampling and analytical methods are consistent with the Project Specific Plan for Area 1 Phase I, the 
Sitewide CERCLA Quality Assurance Project Plan (SCQ), and project-specific Data Quality Objectives 
(DQOs) (Appendix A). An alternate sampling approach involving use of a truck-mounted Geoprobe@ 
sampler is proposed for use in sampling the existing North Access Road. The Geoprobea would also be 
employed in soil sampling in other areas if the weather or field conditions require its use. The on-site 
analytical laboratory will perform limited certification sample analysis on a contingency basis should 
commercial laboratory capacity not be available to meet FEMP schedules. 

2.0 PROJECT ORGANIZATION 

All project activities are being funded and overseen by the DOE Fernald Site Office (DOE-FEMP). DOE- 
FEMP also serves as liaison with USEPA and Ohio Environmental Protection Agency (OEPA) for all, 
project activities. Fluor Daniel.Fernald (FDF), operating under the terms of a prime contract with DOE, 
is responsible for the execution of the work activities associated with this project specific plan. Within 
FDF, the Soil Characterization and Excavation Project Team is directly accountable for the implementation 
of the project including excavation of contaminated material and certification of affected areas to 
demonstrate that final remediation levels were attained. Other FDF organizations are involved in the 
execution of -this project by assigning technical resources to the Soil Characterization and Excavation 
Project team. Status of project activities will be provided to USEPA and OEPA on an as-needed basis and 
in the monthly Amended Consent Agreement Status Report. The members of the project team are listed 
inTable 1-1. 

.- 
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FDF Field Sampling Lead 

FDF QA Lead 

. .  Table 1-1 hoject Team Members 

Mike Frank 

Reinhard Friske 

II Title 11 TeamMember 11 

11 FDF Health and Safety Lead I Kevin Tschaenn II 
11 FDF Data Management Contact I Jeff Made II 

3.0 OSDF SUPPORT AREA SAMPLING 

Each OSDF support area is divided into sections called Certification Units (CUs). The size distribution 
of each CU is based upon Area Specific Constituents Of Concern (ASCOC) dimensions of each area, 
and/or the topographic homogeneity of the area. The CUs applied to the planned sediment basin area, 
sediment trap, and the pumping station area are called Class I CUs. Class I CUs are areas representing 
pre-remediation of known or suspected ASCOC contamination and are not to exceed one acre. The CUs 
for the North Access Road and associated ditches were delineated based on topographic homogeneity (i.e., 
asphalt road areas versus ditches) and surface water runoff patterns of the ditches. Sampling for all OSDF 
support areas will be based on the boundaries of the CUs. 

Precertification sampling, which consists of only WAC attainment sampling for the OSDF support areas, 
will take place before excavation of any soil. Soils identified as exceeding the OSDF WAC will be 
excavated .and segregated for eventual off-site disposal. Soils identified as below the OSDF WAC, but 
above the FRL, will be excavated and separated for eventual disposal in the OSDF. Soils identified as 
below the.FRL may stay in place or be excavated and stored for later use. 

Additional precertification sampling may be conducted after WAC sampling to determine if areas are 
sufficiently prepared for certification sampling. Precertification sampling for WAC purposes will be 
conducted only for total hranium analysis. 

When results of precertification sampling or historical data show that levels of contaminants are near or 
below the FRLs, certification sampling will be initiated. Certification samples will be collected from 
randomly selected locations within each CU. Appendix B maps illustrate the specific sampling locations 
for each area. CUs have been divided into 16 subunik of approximately equal surface area. Using a 
random number generator, one sample location has been selected out of each of the 16 subunits for primary 
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(radiological) and secondary (radiological, metals andor polychlorinated biphenyls [PCBs]) COCs sample 
collection. Easting and northing coordinates within each subunit for each specific sample collection 
location is included in Appendix B. Sample analysis will be performed at an approved laboratory per the 
TALs (Target Analyte Lists) in Appendix C. 

Quality control samples for certification sampling will consist of duplicate soil samples. Rinsate samples 
will be collected if sampling tools are reused as required by the SCQ. Quality assurance sample collection 
is discussed in Section 5.3. The Project Lead may initiate split samples (as described in Section 5.3) for 
quality assurance purposes and have the samples analyzed at both the on-site laboratory and an off-site 
laboratory (or two off-site laboratories) to compare results. 

Each location from which a certification sample will be collected will be surveyed using Geodimeter and 
survey instrumentation or a Global Positioning System (GPS) unit,.= conditions require. The approximate 
accuracy of the two survey instruments is 0.1 feet and 0.3 feet, respectively. The location will be staked 
with the sample location identifier marked clearly on the stake/flag before sample collection. The field 
sampling team will ensure that the staked location agrees with the field sampling map. 

3.1 W C C E S  ROAD 

The portion of North Access Road that will be certified in-place is the existing road from coordinate 
N481,899 northward to State Route 126 and extending to the outer edges of the drainage ditches next to 
the road. For certification sampling, the area pertaining to the North Access Road and adjacent ditches 
will be subdivided into six CUs (see Figure 3-1). The road surface is divided into two CUs and both the 
western and eastern ditches are divided into two CUs. 

The North Access Road CUs will be 
identified with the prefix "NAR". 
NARl is the southern part of the 
western ditch. NAR2 is the northern 
part of the western ditch. NAR3 is 
the road surface from the Fire Training 
Road (coordinate N482,686) South to 
coordinate N48 1,899 next to NARl . 
NAR4 is the road surface from the Fire 
Training Facility Road North to State 
Route 126 next to NAR2. NAR5 is the 
southern part of the east ditch next to 
NAR3. NAR6 is the northern part of 
the eastern ditch next to NAR4. 

The North Access Road is being 
handled as a special case because the 
road surface and ditches are being 
certified in place for later construction 
activities. Three buried cables exist in 
the East Ditch that will result in a 
narrow band of surface area that will 
be excluded from sampling. The 
locations of the cables have been 
markd with flagging at the surface. 

Not To Serb 

Figure 3-1 North Access Road CUs. 
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Since the road surface is being certified in place and the interval being sampled for WAC is buried, 
WAC physical sampling will be conducted concurrently with certification sampling from the same 
locations. Sixteen (16) WAC samples will be collected and their locations are listed and illustrated 
in Appendix B. WAC samples will be analyzed for total uranium as listed in Table 3-1. 

. 

Table 3-1 €'recertification WAC Attainment Sampling Analytical Requirements 

Since the road surface is being certified in-place and the interval being certified is buried, only 
WAC samples will be collected for precertification. The WAC sampling method and sampling 
intervals are described below as part of concurrent WAC and certification sample collection. 

3.1.2 m o f N o -  

The North Access Road (excluding ditches) consists of two CUs that will be sampled for 
certification of the underlying native clay base at 16 randomly generated locations (i.e., 16 samples 
for primary COCs and 16 samples for secondary metal COCs) for each CU following the sample 
analytical requirements listed in Tables 3-2 and 34. Sample locations are illustrated and listed in 
Appendix B. WAC samples will be collected from each of the 16 certification sample locations 
in each CU. 

The Geoprobe@ will be used for core sampling andor drilling through the North Access Road 
(road surface) for the collection of WAC and certification samples. The Geoprobe" will be 
operated according to the manufacturers recommendations. Test borings through the road surface 
(conducted previously) indicated a pavement thickness of approximately 2 inches with some 
geotextile fabric 1.5 inches below the surface. It overlays a 4-inch macadam base. Below the 
macadam base is approximately 11 inches of fill material. The top of the native clay soil is 
approximately 17 inches below the surface (see Figure 3-2). I 

Samples for WAC analysis will be collected from the top of the compacted fill material from the 
interval of approximately 6 to 12 inches below the surface. A WAC archive sample will be 
collected from the base of the first WAC sample to the top of the certification sample 
(approximately the 12 to 17-inch interval). WAC samples will be collected following the analytical 
requirements as listed in Tables 3-1. The operator will notice a change in probing rate as the core 
bit enters the top of the compacted fill material. The operator will stop at the top of the compacted 
fill material layer, remove the core, and put in a clean plastic core liner to collect the WAC sample 
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.WAC Archive 

interval (6 to 12-inch interval) and the WAC archive interval (12 to 17-inch interval). The 
operator will stop at the top of the clay (approximately 17 inches below grade), remove the core 
barrel and attach a clean cutting shoe to collect the certification sample interval. The certification 
sample will be collected from the top of the clay layer at the interval from approximately 17 to 21 
inches below the surface. 

The Geoprobe" core 
sampler ' s  design 
m i n i m i z e s  t h e  
d e c o n t a m i n a t i o n  
requirements between 
sample intervals and 
locations. Since the soil 
passes directly through 
the sampler cutting shoe 
into the plastic liner, only 
the cutting shoe requires 
Level I1 decontamination 
following collection and 
removal of each discrete 
soil core. The core barrel 
will be wiped down using 
clean towels to remove all 
visible soil before 
collection of the next soil 
core interval. For coring 

. through the asphalt and 
macadam base layers, a 
set of core samplers will 
be dedicated to this task 
for all NAR locations to 

I 1  incher 

------- 

Fabric I S  inches 
Pavement ._._._._._._._._._._._._._.- below surface 

Macadam 
J I Sandy, fine gravel. 
light brown, silty loam 

Sandy. silty, small 
fill gravel, light brown 

Native Clay 
Inches Material 

Greenirh-brown clay 

CertiRcatlon 
. Sample 

- Not To-Scab 

Note: Road bare Material Thkknesser Are Approximate 

Figure 3-2 North Access Road Cross-Section 

minimize the decontamination effort required. 

The actual core depth 'intervals for WAC and certification samples may require changes due to 
possible inconsistencies in the road base thickness. The Project Lead will provide direction on 
sample intervals if the base materials encountered vary for the depths described above. 

The field team will record detailed information regarding the materials (strata) encountered at each 
boring location, the depth interval of each strata, and a detailed description of the material (asphalt, 
gravel, soil. tar, clay, etc.). This information will be used by the technician and Project Lead to 
properly determine where to collect the sample(s). Visual examination of the drill cuttings will be 
used to determine the type of material penetrated. All information will be recorded on the Field 
Activity Log. The field team will ensure that all loose asphalt/tar/graveY is removed from the hole 
before coring the sample intervals to prevent potential cross-contamination. This will be 
accomplished using a core sampler or hand auger. Each borehole will be backfilled with concrete. 
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Table 3-2 Certification Sampling, Primary Radiological COCs Analytical Requirements 

Analyte Sample 
Matrix 

I 
Uranium-235 

Uranium-238 

Radium-226 I -1 Solid Radium-228 

Thorium-232 I 

Sample 
Type - 

Grab 

Potassium* I 
* See Section 8.0 for the definition of *D*". 

Presor- 
vative - 

None 

Lab 

ApprovedA 

Holding 
Ti 

6 Months 

Container 

Capped 
stainless steel 
or plastic liner 

or 500 mL 
glass or plastic 

container , 

A Approved laboratories. including the on-site laboratory, meet the FEMP SCQ specifications, audit requirements, 
and applicable contract specifications. 

No FRts have been established for potassium-40. Analytical data will be collected as part of the primary 
radiological analytical requirements for informational purposes only and will not be used as a factor in 
determining certification sarnplina success. 

Table 3-3 Certification Sampling, Secondary COCs, Radiological Analytical Requirements 



I 
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Table 3-4 Certification Sampling, Secondary COCs, Metals and PCBs Analytical Requirements 

Aluminum* I I 
I I 

Arsenic 

Beryllium 

Manganese 

Molybdenum 

Solid Grab 

Reser- I Lab 
vative 

Cool. 4°C Approved. 

Aroclor-1254 
Solid Grab Cool, 4°C Approve& 

Aroclor-1260 I 1 1 

D 

- 

6 8 2 .  

Holding Container 

Capped stainless 
6 Months steel or plastic t liner or 500 mL 

glass or plastic I container /I 
Capped stainless 

liner or 500 mL 
glass or plastic 

container 

* Aluminum is not a COC but analytical data for aluminum will be collected as part of the certification process for 
informational purposes only (Benchmark Toxicity Values (BTVs) evaluation). This data will not be used as a factor 
in determining certification sampling success. 

A Approved laboratories, including the on-site laboratory, meet the FEMP SCQ specifications. audit requirements, 
and applicable contract smifications. 

3.1.5 Prec- West Ditches 

The east ditch contains three buried cable lines (one fiber optic and two conventional telephone 
cables) which have been marked with flagging at the surface. A five-foot wide area over the cables 
will be excluded from sampling due to the existence of these cables per the Ohio Revised Code. 

Sixteen (16) WAC samples will be collected from each ditch CU. The WAC samples at the chosen 
locations will be collected from the 0 to 6-inch interval and submitted for total uranium analysis 
(Table 3-1 ). The interval from the base of WAC sample to the top of the clay will be cored and 
archived for potential WAC analysis at a later t h e .  The WAC sampling method is described 
below since the certification sampling may be concurrent with the WAC sampling. 

3.1.6 

Each of the four ditch CUs will be sampled for certification at 16 randomly generated locations 
(i.e., 16 samples for primary COCs and 16 samples for secondary metal and/or PCB COCs) for 
each CU following the analytical requirements listed in Tables 3-2 and 3-4. Sample locations are 
illustrated and listed in Appendix B. 

In preparation for certification sampling, one randomly located test hole in the west ditch has been 
hand augered which determined the approximate depth to the native clay layer as 12 inches, the 

QQOQ33 
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layer to be certified. The east ditch contains three buried cable lines (one fiber optic and two 
conventional telephone cables) which have been marked with flagging at the surface. If a 
penetration permit is not obtainable because of the presence of the buried cables, depth to the top 
of the clay will be assumed to be the same as determined by the test core in the western ditch. 
Due to the location of the buried cables, random sample locations that fall within 18 inches of the 
buried cable will be relocated by the Project Lead to the nearest possible safe location still within 
the ditch. The exclusion zone for these utilities is approximately five feet wide and spans the 
length of the NAR east ditch CU. Refer to Tables 3-2 and 3-4 for analytical requirements. 

Certification samples will be collected from the top of the native clay (as determined by the test 
hole) to 4 inches below the top of the native clay, yielding a 4-inch sample of native clay. For 
example, if the top of the native clay is at 12 inches, then the certification interval will be from 12 
to 16 inches. Using this example, if the certification location was also chosen as a WAC location, 
then the 0 to 6-inch interval will be collected for WAC, the 6 to 12-inch interval retained as a 
WAC archive, and the 12 to 16-inch interval sampled for certification. Once the liner is retrieved, 
it will be cut at the appropriate locations to separate the different samples. Penetrations should be 
a minimum of 18 inches to assure that the 4-inch native clay certification sample is collected. 

' 

Certification samples can be collected by using either hand auger methods, coring methods, or by 
using the Geoprobe". If the Geoprobe" is used, the operation is to be conducted according to the 
operation and maintenance manual for the Geoprobe". The grass/vegetation is to be removed from 
the sample location using a clean trowel or clean nitrile gloves and the Macro-Core sampler will 
be used to collect two to three adjacent core samples deep enough to retrieve 4 inches of native 
clay (12 to 16-inch interval), depending on the volume requirements for the location. The adjacent 
core locations will be within 4 inches of each other. 

If Geoprobe" accessibility is not possible, the technician will remove the material above the sample 
interval using a hand-operated auger or core barrel sampler accordhg to SMPL-01, Solid 
Sampling. Certification samples will be collected from the bottom of the hole using a 3-inch 
butyrate or stainless steel liner with a split or solid barrel sampler to collect a 4-inch long soil core. 
The liner will serve as a sample container and be capped at both ends immediately following 
sample collection. A 500 mL glass or plastic container may be used in place of the capped liner 
as field conditions require per the direction of the Field Sampling Lead. Each borehole on the 
shoulder or. in the ditch line will be backfilled with bentonite pellets and properly hydrated. 

3.2 QSDF- 

The Sediment Basin area is located at the former gravel pad are north of the Receiving Incoming Materials, 
Inspection, and Accountability (RIMIA) building and west of the proposed OSDR. The location is 
designated to be a future Sediment Basin for the OSDF. In preparation for Sediment Basin construction, 
the 18 inches of gravel and six inches of fill material (e.g., soil and sparse debris) has been excavated from 
the area following WAC sampling and total uranium analysis of each lift excavated. The current soil strata 
conditions & this area consist of approximately 12 inches of soil fill above the former site grade level that 
existed before the gravel pad construction (Figure 3-3). The Sediment Basin construction plans include 
excavation of the existing soil fill and separately stockpiling the soil fill and clay soil. The clay soil will 
be stockpiled for possible future use in OSDF construction if analytical results demonstrate that the soil is 

I 

'Ob below FRLs. 
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The area soils have been identified for potential use in cell construction because the soil concentrations 
below the fill soil are expected to be below the FRLs when certified, or below the OSDF WAC for total 
uranium and can therefore be used for fill material concurrent with construction material emplacement. 
This identification was based on historical and analytical results. Certifying the soil according to this PSP 
will ensure the soil meets the FRLs before use of clay soil from the sediment basin excavation. 

The area planned for the Sediment Basin is divided into five CUs for certification sampling purposes. 
Sixteen certification samples and sixteen WAC samples will be collected from each CU. The certification 
sample interval is approximately 18 to 22 inches below the current grade, and will be certified in-place 
before excavation for the overlying soil fill. The specific details for the precertification (WAC) and 
certification sampling are described in Sections 3.2.1 and 3.2.2 below. Precertification and certification 
sampling will be performed concurrently in the field. 

3.2.1 Precertlficationof OSDF S e v  

Samples will be collected for the analysis of total uranium to determine if soil planned for 
excavation meets the WAC. Soil samples for WAC will be collected from each sixteen randomly 
located certification sample locations in each of the five Sediment Basin CUs. The Project Lead 
will determine if any additional physical soil samples will be collected. WAC samples will be 
collected from 0 to 6 inches and 12 to 18 inches below the current surface fill soil surface. WAC 
archive samples will be 
collected from 6 to 12 
inches from the current 
fill soil surface (Figure 
3-3). 

Samples will be 
collected using a 2 or 3- 
inch diameter butyrate 
or stainless steel liner 
with or without a split 
or solid barrel core 
sampler (as conditions 
require), or by using a 
hand auger, to collect a 
soil core to a depth of 6 

/ Certification Sample Former Surface 
Clay Soil 

Not To Scab 

inches. A &inch core 
sainple will be collected Figure 3-3 Sediment Basin Cross-Section 

to parallel the expected 
6-inch soil excavation to be performed during remediation of Area 1, Phase I. Soil sampling will 
be completed according to SMPL-01, Solid Sumpling. The liner will serve as the sample container 
and will be capped at both ends immediately following sample collection. The sample will be 
analyzed for total uranium at the on-site laboratory. Total uranium analytical requirements are 
listed in Table 3-1. 

! 

In the event the sample location is impenetrable to hand-operated samplers, the Geoprobe" may 
be used to collect the required sample. The Geoprobe" will be operated according to the 
manufacturer's reconimendations. The sample location will be prepared as described above and 
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the sample will be collected using the Macro-Core sampler (1.5-inch diameter core) or a similar 
core sampler. The Geoprobe" will be used to collect a WAC sample and archive intervals at the 
locations selected for WAC. These sample intervals will be from 0 to 6 inches for the WAC 
analytical sample and 6 to 12 inches and 12 to 18 inches for the WAC archive samples (Figure 3- 
3). WAC samples will be analyzed for total uranium as specified in Table 3-1. 

3.2.2 Certification of OSDF S e v  

The sediment basin consists of five CUs and will be sampled for certification at 16 randomly 
generated locations (Le., 16 samples for primary COCs and 16 samples for secondary metal and 
PCB COCs) for each CU following the analytical requirements listed in Tables 3-2 and 3-4. 
Sample locations are illustrated and listed in Appendix B. 

Certification sampling will be conducted concurrently with the precertification WAC sampling at 
each of the 16 certification locations in each CU. The Geoprobe" Macro-Core sampler will be 
used to collect certification samples at the 18 to 22-inch interval below the existing grade. Two 
adjacent cores will be collected within four inches of each other to collect sufficient volume for 
analysis. Soil sampling will be completed according to SMPL-01, Solid Sumpling. The liner will 
serve as the sample container and be capped at both ends immediately following sample collection 
or the soil may be placed in a sample container as listed on Tables 3-2 and 3-4. 

Only one of the three sediment traps constructed in Area 1, Phase I to contain runoff from excavations in 
the East Field will be certified under this PSP. The first 1 M cells of the OSDF are planned to be built 
directly over this sediment trap that lies just to the east of the existing North Access Road in CU, P18-40 
(see map in Appendix B). The sediment trap, called Sediment Trap 1, will be certified as a single CU. 
Sediment Trap 1 is approximately 175 feet long by 110 feet wide with berms approximately 5 feet high. 

The sediment traps were built or configured following excavation of potentially contaminated soil from the 
East Field, and were functional during the certification sampling that occurred in the East Field CUs in 
which the sediment basins reside. However, random certification locations that fell within the sediment 
traps were relocated, therefore, no certification samples were obtained from the sediment trap or berms 
themselves. Also, RO WAC samples were obtained from the sediment traps or the material in the berms 
around them. 

The sediment trap will be drained of standing water before sampling, exposing potentially three to six 
inches of sediment in the bottom of the trap. Since the berms and trap are still needed for drainage control 
from the East Field, they will be certified in-place and remain in-place and functional until OSDF cell 
construction begins. 

Because the sediment traps and berms will be removed during OSDF cell construction, WAC sampling of 
the berm soil and sediment traps soils must occur. The soils below the sediment trap and berms are 
expected to remain for later use in OSDF construction. Therefore, certification sampling of the soils below 
the sediment trap must occur. Sampling of the trap and berms will be accomplished by hand augering 
methods or coring methods. 

O O O U n ~  
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Sixteen (16) WAC samples for 
total uranium analysis will be 

material and trap sediment 
collected from the berm 

material (see Figure 3-4). 
WAC sampling locations will 
coincide with the randomly 
generated 16 certification 
sampling locations in the berm 
and trap as described below. At 
each berm sample location, one 
WAC sample will be collected 
at the surface. All other 

I material not collected for WAC 
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Berm 
. 

‘7 

-3 
v f  

Trap 
:*, 

8 r. 
-.I 0 to 6-inch 0.1 - 

WAC 

F 

I*, ,I 
4-inch Certification 

Sample 
Not To Scale 

3.3.1 P r e c e m  of S m  

3.3.2 m o f S w  

Sediment Trap 1. consists of one CU which will be sampled for certification at 16 randomly 
generated locations (Le., 16 samples for primary COCs and 16 samples for secondary metal COCs) 
for each CU following the analytical requirements listed in Tables 3-2 and 3-4. Sample locations 
are illustrated and listed in Appendix B. 

Certification samples will be collected from native soils beneath the sediment trap and berms using 
a hand augering method or coring method. Certification samples in the trap will be collected 
concurrently with the WAC samples. The WAC sample will be collected from 0 to 6 inches and 
the certification sample from approximately 6 to 10 inches dependent on the depth to the native 
clay at each location. Certification samples beneath the berms will be collected from the top of 
the native clay to 4 inches below the top of the native clay. The native clay elevation (depth) will 
b e - e s t h t e d  from the corresponding surface elevation at the outer base of the berm. The 
certification interval will be determined by the Field Sampling Lead (or a designee) based on the 
depth to native clay at each location. 

3.4 QSDF PUMPING STATION 
I 

The Pumping Station Area is located south of the sediment basin and south of the RIMIA Building at the 
southwestern edge of the proposed OSDF. The planned area for the Pumping Station measures 
approximately 100 feet long by 70 feet wide. Six inches of the soil has been removed from this area in 
preparation for certification. The soil within this area will be certified to support the construction of the 
pumping station as a permanent facility supporting the OSDF. 0, 
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3.4.1 P r e c e w  of Pu-on AM 

Historical analytical results, history of land use, and total uranium results from previous WAC 
sampling for the Pumping Station area has placed it at very low risk for certification failure. No 
further precertification (WAC) sampling is necessary in this area. 

3.4.2 Certification of Area 

The Pumping Station Area consists of one CU which will be sampled for certification at 16 
randomly generated locations (i.e., 16 samples for primary radiological COCs and 16 samples for 
secondary radiological, metal and PCB COCs) for each CU following the analytical requirements 
listed in Tables 3-2, 3-3 and 3-4. Secondary radiological COCs are identified because the 
historical data and knowledge available for this area are inadequate. Sample locations are 
illustrated and listed in Appendix B. 

Samples will be collected using a 2 or 3-inch diameter butyrate or stainless steel liner with or 
without a split or solid barrel core sampler (as conditions require), or by using a hand auger, to 
collect a 0 to 4-inch soil core. Soil sampling will be completed according to SMPL-01, Solid 
Sampling. If field conditions require, the Geoprobe" Macro-Core sampler may be used to collect 
the sample according to the manufacturer's recommendations. The liner will serve as the sample 
container and will be capped at both ends immediately following sample collection. 

3.5 Q A u O U ~ ~ ~  

The following DQOs have been generated in support of OSDF Support Areas certification 
activities: 

SL-023, Rev 5, Area 1, Phase I and OSDF Support Area Certijication Sampling 

SL-028, Rev 0, SoiLr Waste Acceptance Criteria (WAC) Sampling for Total Uranium 

Uncontrolled copies of supporting DQOs are contained in Appendix A. 

3.6 AND MANUAIS 

To assure consistency and data integrity, field activities in support of the PSP will follow the requirements 
and responsibilities outlined in controlled procedures and manufacturers' operational manuals. Applicable 
procedures and manuals include: 

SMPL-01, Solid Sampling 

SOP 766-S-1O00, Shipping Samples To Of-Site Laboratories 

I 

Geoprobea Model 5400 Operation and Maintenance Manual 

GeodimeteP Total Station Survey Instrument Operation Manual 

Trimble@ Pathfinder Pro-XL GPS Operation Manual 
QOOQ38 



Project Number 50.03.40.01 

* . c  L. 6 8 2  
Project Specific For OSDF Suppon Areas 

Certification Sampling, Rev 0 
I .  Date: March 4, 1997 

Page 15 of 21 

3.7 .-IDENTIFICATION 
'All physical soil samples collected for laboratory analysis will be assigned a unique sample identifier 
(Appendix B). Primary and duplicate samples will be given the same sample identifier but will be assigned 
sequential FACTS sample identification numbers before acceptance by the on-site laboratory. The 
numbering format will be divided into four parts separated by hyphens and will appear as: 

@##-##X-**-@* 

The first part of the number is the column and row of the CU where: 

@ = alpha character (column letter I through Q from A1,PI site grid) 
# = numeric character (row number 13 through 21 from A1,PI site grid) 

For OSDF Support Areas, the first part of the sample number will be replaced with a unique 
prefm. Examples include: 

NAR= North Access Road CU 
OSB = OSDF Sediment Basin CU 
PUMP= Pumping Station CU 
ST1 = Sediment Trap 1 

The second part is the CU block and sample type where: 

X = sample type ("W" for WAC or "C" for certification) 

The third part is the sub-CU designator (1 through 16) with an optional alpha character (*) to identify 
additional samples taken from the same sub-CU (A through E). 

The fourth part is the sample type designator (* = additional sample type designator). 
designators include: 

Different 

! 

I 

R = Radiological, Primary (for certification sample) 
R = Total Uranium (for WAC sample) 
S = Radiological, Secondary 
M = Metals 
P.= PCBs 
V = Archive Sample (certification samples only) 

For example: 

Sample number €20-10W-A-R is a sample collected from the CU within Column P, Row 20, Block 
lO-for WAC ("W") attainment. This is the first sample (designator "A") collected for total 
uranium analysis ("R"). 
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Sample number P20-10C-5-RS is a sample collected from the CU within Column P, Row 20, 
Block 10, for certification (''c'') Sampling. The sample has been collected from sub-CU 5 and 
will be analyzed for Primary ("R") and Secondary ("S*') Radiological parameters. . 

Sample number PUMP-C-ZMPV is a sample collected from the Pumping Station OSDF Support 
Area for certification ("C") sampling. The sample is collected from sub-CU 2 for metals ("M") 
and PCB ("P**) analysis. This sample is to be archived ("V"). 

The dimensions (vertices) of all CUs are established on control maps that permanently establish the 
locations and certification status. Subsequent certification work plans will interface with these established 
cus. 

3.8 

Sampling equipment will be deconminated before transport to the sample field site and after all sampling 
is completed to limit the introduction of contaminants from equipment to sampled media and to protect 
worker safety and health. The decontamination of equipment that comes into contact with the sample (i.e., 
the core cutting shoe, if used) will be a Level I1 decontamination as referenced in Section K. 11 of the SCQ. 
For concurrent WAC and certification sampling in the same borehole, decontamination of the core tip or 
cutting shoe will be required between the WAC interval and certification interval to prevent cross- 
contamination. The use of clean disposable wipes to replace air drying can be used. The core barrel 
portion of the sampler will be wiped down between sample intervals and locations to remove visible soil 
or material. Decontamination of the core barrel will not be necessary because the core barrel will not come 
into contact with the sample when using a liner insert. 

Stainless steel liners returned from the off-site laboratory after sample analysis may be reused after the 
completion of a Level I1 decontamination. Excess custody tape adhering to the exterior of the stainless 
steel liners may be allowed to remain before reuse due to the difficulty in removing the tape. 

3.9 J.ING. W P I N G .  

3.9.1 

All samples.wil1 be colliected in either a plastic (butyrate) or stainless steel liner or standard sample 
container. For samples collected in a liner, the technician will ensure that plastic caps are placed 
on both ends and properly seated. Each liner will be encircled with custody tape and the sampling 
technician will initial and date both taped caps. For samples collected in a container, the technician 
will ensure that the external surfaces, including the threads, are free of visible debris (a disposable 
towet will be used for exterior container cleaning). After careful placement of the sample into the 
container, the technician will place the lid securely *on and encircle it with custody tape. The 
technician will initial and date the taped lid. If samples require preservation through cooling, then 
place the samples inside an insulated transportable container and cool to 4OC using artificial ice (or 
other means). After collection, the technician will a f f -  a Fernald Analytical Customer Tracking 
System (FACTS)-generated label to each sample liner/container. 

All field measurements, observations, and sample collection information will be recorded as 
applicable on the Sample Collection Log, the Field Activity Log, and the Chain of 
Custody/Request for Analysis Form as required. The method of sample collection will be specified 

0 Q Q) 0 g - j  
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in the Field Activity Log. Samples will be assigned a unique sample identifier as listed in 
Appendix B. Refer to Section 3.7 for a description of the sample identifiers to be used. This 
unique sample identifier will appear on the Chain of Custody/Request for Analysis and will be used 
to identify the sample during analysis, data entry, and data management. The appropriate TAL 
identifier from Appendix C will be listed on each Chain of Custody/Request for Analysis. 

. .  3.9.2 

All samples will be transported from the field to room 158 in the on-site laboratory (clean side) in 
an adequately constructed container for handling. Samples to be analyzed at the on-site laboratory 
will require no special sample shipping, instructions. For samples requiring off-site laboratory 
analysis, on-site laboratory personnel will follow the requirements of Standard Operating 
Procedure (SOP) 766-S- 1O00, Shipping Samples To W-Site Laboratories. Gross alpha/beta 
analysis is not required for transportation of the certification samples to an off-site laboratory 
(reference Appendix D) . 
3.9.3 

Archive samples will be collected for WAC analysis as specified in Section 3.3 or as directed by 
the Project Lead. Archive samples will be collected and handled in the same manner as the 
certification samples but will be archived under proper chain-of-custody protocol for possible 
future analysis. Archive samples will be stored in a secure location as specified by the Field 
Sampling Lead. Archive samples may be collected for PCB analysis and stored for up to two-times 
the standard holding time (maximum 28 days). If analysis is performed between the standard 
holding time (14 days) and the 28 day holding time, the analytical data will be qualified but useful 
for certification decisions. 

4.0 LABORATORY SAMPLE PREPARATION 

Physical samples collected for laboratory analysis will be. prepared in a consistent manner by the selected 
laboratory (on-site and off-site). 

4.1 CHEMICAL A N A 1 . m  

To ensure consistency in sample preparation for chemical analysis, both onsite and offsite laboratories will, 
at a minimum, ensure that the entire sample liner contents are thoroughly homogenized before removal of 
the sample aliquot for chemical analysis. 

4.2 M O L O G I C A I .  

,Both on-site and offsite laboratories will, at a minimum, meet the following guidelines for radiological 
analysis sample preparation: 

_- 
1) All sample material (including any organic matter) will be removed from the liner (or 

sample container), weighed, and recorded. The analyst performing this step will describe 
the appearance of the sample. 
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2) All sample material will be dried at 105" to 112" C for a minimum-of 8 hours to constant 
weight. 

3) The percent moisture content of the sample will be calculated and recorded. 

4) The entire sample will then be ground until all the material passes through a 1 millimeter 
sieve. 

5 )  The sample will then be mixed by hand or machine. 

6 )  The necessary aliquot will be removed for analysis and the remaining sampled material 
archived. 

5.0 QUALITY ASSURANCE - QUALITY CONTROL REQUIREMENTS 

' Sampling events will follow Quality Assurance/Quality Control (QNQC) protocol as established in Section 
4 of the SCQ. 

5.1 . PROJECT R E O U W E N T S  FORINDEPENDF.NT e E N T S  

Project management has ultimate responsibility for the quality of the work processes and the results of the 
sampling activities covered by this PSP. The FEMP QA organization will conduct independent assessments 
of the work process and operations to assure the quality of performance. Assessment will encompass 
technical and procedural requirements of this PSP and the SCQ. Independent assessment will be performed 
by conducting surveillances. As a minimum, one surveillance will be conducted during implementation 
of this PSP, consisting of monitoring/observing on-going project activity and work areas to verify 
conformance to specified requirements. Surveillances will be planned and documented according to . 
Section 12.3 of the SCQ. 

5.2 ENTATION OF F-CHANGES 

If field conditions require changes or variances, the Field Sampling Lead must obtain written approval 
(electronic mail is acceptable) .from the Project Lead and QA before the changes may be implemented. 
Changes to the'PSP will be noted in the applicable field activity logs and on a Variance Request/Field 
Change Notice Form (VR/FCN). QA must receive the completed W F C N ,  which includes the signatures 
of the Project Sampling Lead, Project Lead, and the QA Representative, within 7 working days of the 
granting of the verbal approval. 

Land surveying was performed for each OSDF support area to facilitate the selection of CU boundaries 
and to minimize random sample locations falling in inaccessible locations or outside the support areas. If 
field conditions require the moving of a randomly selected physical sample location, the Field Sampling 
Lead can move the location up to three feet without obtaining authorization from the Project Lead or 
completing-a variance provided the location remains in the same CU and the distance, direction, and reason 
for the change is noted on the Field Activity Log. The technician will use survey instrumentation and the 
field maps contained in the area-specific sampling packets to assure that the relocated sample location 
remains within the same CU. Examples of reasons why the location can be moved up to three feet are to 
avoid buried obstructions (i.e., boulders) or to avoid adverse surface conditions such as standing 6%bo42 
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A VWFCN will be necessary for sample hations moved more than three feet.. These locations must also 
remain in the same CU. 

Quality control samples for certification sampling will consist of duplicate soil samples and rinsate samples 
from the final rinse water of decontaminated sampling equipment (Appendix E). Duplicate soil samples will 
be collected for analysis at a rate of 1 per CU per analytical group (Le., primary radiological parameters, 
secondary radiological parameters, metals, and PCBs). Duplicate samples will be collected in the same 
manner as split samples described below except the samples will be sent to the same laboratory for 
analysis. Duplicate samples will not be collected for required archive samples. Rinsate samples will be 
collected for every 20 pieces of sampling equipment or for every CU, whichever is more frequent. 
Rinsates will be analyzed for total uranium and arsenic parameters as listed in TAL AIPI - A through G 
(Appendix C). 

A split sample may be initiated by the Project Lead if considered necessary for quality assurance purposes 
to verify the comparability between on-site and off-site laboratories or between off-site laboratories. A split 
sample will be collected by initially collecting twice as much material as normally collected for a sample. 
After mixing (following the homogenization process in SMPL-Ol, Solid Sampling), the material will be 
apportioned into two sets of containers. Both sets of containers will be submitted for analyses with one set 
designated as an "original sample", and the other designated as a "split sample". The split sample will be 
prepared in the field by the technicians at the sampling location. Using a stainless steel trowel and mixing 
pan, the technician will carefully homogenize the soil by mixing it together, dividing it into four quarters, 
mixing the opposite quarters together and containerize the two samples per SMPL-Ol , Solid Sampling. 

6.0 DISPOSITION OF WASTES 

During completion of sampling activities, technicians will generate contact and decontamination waste. 
Following completion of sampling, the technicians will place contact wastes into properly labeled bags and 
dispose of it according to appropriate FEMP waste management policies. Waste materials determined to 
be free of contamination will be disposed of in an on-site uncontrolled access dumpster. 

Excess soil generated during the sampling process will be returned to the surface point of origin. Debris 
such as asphalt and road base materials will be placed on the East Impacted Soil Stockpile according to the 
FEMP soil remediation project procedures. 

7.0 HEALTHANDSAFETY 

Technicians will conform to precautionary surveys performed by personnel representing the Utility 
Engineer, Industrial Hygiene, and Radiological Control. Concurrence with applicable safety permits 
(indicated by the signawe of each sampling technician assigned to this project) is expected by sampling 
technicians in the performance of their assigned duties. 

The Field Skpling Lead will ensure that each technician performing sampling related to this project has 
read the Project-Specific Health Safety Matrix (PSHSM) identified as C O N - m - 1 0 3 9  , dated May 1996, 
or the applicable project specific health and safety matrix for the AlPI specific work area. Technicians 
who do not sign these documents will not participate in the execution of sampling activities related to the 

\ 
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completion of assigned project responsibilities. A COPY of applicable safety permits/surveys issued for 
worker safety and health will be posted at each sample location area. 

8.0 DATA MANAGEMENT 

A data management process will be implemented so information collected during the investigation will be 
properly managed following completion of the field activities. As specified in Section 5.1 of the SCQ, 
sampling teams will describe daily activities on the Field Activity Log sufficient for the sampling team to 
reconstruct a particular situation without reliance on memory. Sample Collection Logs will be completed 
according to instructions specified in Appendix B of the SCQ. 

Electronically recorded data from the Geodimeter and GPS unit will be downloaded to disks on a weekly 
basis or as the project requires. Technicians will review the data for completeness and accuracy and then 
download it onto the Local Area Network (LAN). Once on the LAN, the Data Management Contact 
within the Soils Certification and Excavation Project will perform an evaluation of the data. Once 
complete, the data will be sent to the loader where it will be loaded onto the Oracle system and an error 
log will be generated. The data will then be made available to users through both the Graphical 
Information System (GIS) and Microsoft (MS) Access Software. 

Field documentation, such as the Field Activity Log, Gamma Spectrometry Field Worksheet, Geodimeter 
Survey Files, Nuclear Field DensityMoisture Worksheet, and the Sample Collection Log will undergo an 
internal Q k Q C  review by the technicians. Copies will then be generated and will be delivered to the Data 
Management Contact who will perform an evaluation of the data and create the appropriate links between 
the electronically-recorded data and the paper-generated data. From this point, the paper-generated data 
will be sent to data entry personnel for input into the Oracle System. Field logs may be completed in the 
field and maintained in loose-leaf form. 

. Analytical data from on-site and offsite laboratories will be reported in preliminary form to the Project 
Lead by the lab contact when the data is available in the FACTS database. Following validation of the data 
for each sample release, the data for that release will be reported to the Project Lead in the final data report 
format. For chemical analyses required soils certification data deliverables will be ASL D (full data 
deliverables) as specified in the FEMP SCQ. Modifications will be made to add analytes, tighten the QC 
criteria and lower detection limits from those specified in the CLP SOW to target the needed data and data 
quality to the Project objectives. These modifications are specified in the DQOs, and will be reflected in 
the laboratory task orders. Task orders will undergo review and approval by the FEMP validation and 
Data Quality Objective organizations before being issued. One hundred percent of the data will be 
reviewed by either the FEMP data validation organization, a subcontracting validation organization, or the 
project team with a minimum of ten percent of this data validated to ASL D with full data packages and 
the remainder of the chemical data will be validated. 

I For radiological analyses required soils certification data deliverables will be ASL D* (Appendix F). This 
data deliverable will be identical to the specification for ASL D (full data deliverables) in the FEMP SCQ, 
with the exception that some Highest Allowable Minimum Detectable Concentrations (HAMDC) will be 
elevated. These HAMDC elevations are appropriate based on the requirements of some FRLs being less 
stringent than the equivalent requirements for the RYFS which was the basis for the SCQ ASL D criteria. 
These modifications are specified in the DQOs, and will be reflected in the laboratory task orders. Because 
the HAMDCs are not equivalent to the SCQ, these Task Orders, though equivalent in data quality to ASL 
D, will be issued as ASL D* (see Appendix D). One hundred percent of the data will be reviewed and 
qualified by either the FEMP-data validation organization, a subcontracting validation organization, or the 
project team with a minimum of ten percent of this data validated to ASL D* (Append$/Q@'JmyEr ,  

' 

of the radiological data will be validated to the minimum requirements. OOQQ z4- 
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DATA QUALITY OBJECTIVES 
SL-023 AND SL-028 

Note: The attached DQOs are for informational purposed only. 
Refer to controlled copies for most current revision. 
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Data Quality Objectives 
Soils Waste Acceptance Criteria (WAC) Sampling for Total Uranium 

bers of Data Qua l i t vc t i ves  (DQO) ScoDina T e r n  . .  
The members of the scoping team included individuals with expertise in Quality 
Assurance (QA), analytical methods, field sampling, statistics and risk assessment. 

C o n c m  Model of the SitQ 
Soil is considered contaminated if the average soil concentration of an area-specific 
constituent(s) of concern (ASCOCs) in a certification unit (CU) exceeds the final 
remediation levels (FRLs)(See the Area 1 Phase 1 ( A l p 1  ) Remedial Action Work 
Plan, Draft, Rev. date 11 196). Additionally, soil can be identified as exceeding the 
waste acceptance criteria (WAC) for the On Site Disposal Facility(0SDF). 

FEMP remediation includes the construction of an OSDF t o  be used for the disposal 
and permanent safekeeping of materials above the site FRLs, but below the WAC. 
The WAC for total uranium must be met in locations where soils are t o  be identified 
for potential use in OSDF cell construction, or for placement in the cell as fill 
material, concurrent with construction material emplacement. For construction 
purposes, the soils must have contaminant levels below the FRL (for cell 
construction) or below the OSDF WAC (for material dispositioned into the OSDF). 

1 

, 

The primary source of contamination in peripheral or boundary areas is airborne 
deposition from the former production area of the FEMP. The extent of soil 
contamination was estimated and published in the Operable Unit 5 Feasibility Study 
(FS). These bstimates were based on kriging analysis of available uranium data for 
soil collected during the Remedial Investigation (RI) effort and from other FEMP 
environmental studies. Maps outlining contaminated soil boundaries were generated 
for the Operable Unit 5 FS by overlaying the results of the kriging analysis of 
uranium data with isoconcentration maps of the other constituents of concern 
(COCs), as presented in the Operable Unit 5 RI report, and further modified by 
spatial analysis of maps reflecting the most current soil characterization data. For 
WAC, historical data have demonstrated that only total uranium has a probability of 
being present in certain areas. In these areas where only total uranium is 
demonstrated, or suspected of being the only WAC concern, this D O 0  approach will 
be used. Total uranium has extensive distribution over the site and is the major 
concern for soils dispositioned in the OSDF. 

1.0 m t  of Pr- 

Physical sampling needs t o  be performed on Site soils to  demonstrate whether the 

compliance with WAC for total uranium. 
. so-ils are acceptable or unacceptable for disposal in the OSDF based on  their 
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ExDosure to  S o h  
The WAC concentration for total uranium was developed using fate and transport 
modeling, and was designed t o  prevent a breakthrough t o  the environment no 
greater than a specified Maximum Contaminant Level (MCL) over a 1,000 year 
period (see Table 1) .  

. .  

Available Resources 

Time: WAC sampling and analysis must be completed before excavation and 
disposition of excavated soils. 

Project Constraints: WAC sampling and analysis must be performed with existing 
manpower and materials t o  support the remediation and certification schedule. 
Remediation, construction activities and regrading of the site to  meet final land use 
commitments is dependent on successful completion of this work. 

Summarv of Contamlnatlon Problem 
. .  

Site remediation, commencing with Area 1, Phase I, began in the summer of 1996. 
Soil will be classified as either: 

- a  
2.0 

1. Contaminated above WAC level for total uranium and unacceptable for 
disposal in the OSDF. 

Contaminated and acceptable for disposal in the OSDF (below WAC). 2. 

Decision 

The decision process that will be reached as a result of WAC physical sampling and 
analytical testing is the identification of soils for compliance with WAC. For soils 
below the WAC, the total uranium level is not t o  exceed (NTE) 1,030 ppm. 

UNCONTROLLED 
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Possible Resulb 

1. Soil is contaminated above the WAC for total uranium. This material will be 
excavated and segregated for eventual off-site disposition. 

2. Soil is contaminated at or below the WAC for total uranium. The total 
uranium WAC level of 1,030 ppm has not been exceeded for soils to  be 
dispositioned in the OSDF. 

\ 

. .  3.0 m t i f v  I m t s  That Affect the D e c m  

ired Inform- 

WAC are determined by physical sampling analyses. In-situ readings for total 
uranium can be used t o  bias locations for WAC physical sampling. 

l 

Information will be required from various sources: 

1 .  Historical data from the Sitewide Environmental Database (SED). 

2. In-situ readings using the mobile Nal system and the stationary HPGe 
system. 

3. Physical samples for laboratory analysis. 

Contaminant-SDecific Action Level3 . .  

The WAC for total uranium was published in the Operable Unit 5 Record of Decision 
[ROD] (see Table 1). The WAC were developed using fate and transport modeling, 
and were designed t o  prevent a breakthrough to the environment no greater than a 
specified Maximum Contaminant Level (MCL) over a 1,000 year period. 

Methods of s- A n a h i a  

Physical samples will be collected at a depth of six inches for total uranium analysis. 
WAC decisions will be based only on the analysis results of the physical samples. 

Physical samples can be randomly located or biased. Randomly located WAC 
samples can be collected concurrently with the randomly located certification 
samples. Physical samples will be analyzed at ASL B. 
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When accessible, field instrumentation and analytical methods will be employed to  
bias WAC physical sample locations towards hot spots. A mobile Nal system may 
be utilized for complete coverage of the areas of concern, and information may be 
obtained from strategic stationary readings from HPGe. systems. Analysis and data 
management for the Nal and HPGe systems will be conducted at ASL E and 
performed according t o  applicable site procedures. The Nal system may be utilized 
to  establish general screening radiological concentrations and detect hot spots. 
Daily source checks will be conducted as directed in the systems' operational 
procedures. Screening readings data will be reviewed at least daily by the Field 
Lead. 

ASL E protocols have not been developed for Nal and HPGe systems. These 
protocols are in the process of development. This demonstration technology will 
only be utilized t o  provide screening information to  support WAC attainment 
activities. 

4.0 

I Roun- 

Domain of the Decision: The boundaries of WAC sampling are limited to  soils in the 
designated CUs. The depth boundary is 6 inches, which determines each 6 inch 
excavation lift. 

Population of Soils: The affected soils include all surface and subsurface soils. 

le of Decision . .  

Based on considerations of the final certification units and output from the COC 
evaluation process, the areas undergoing excavation will be evaluated as t o  whether 
the soils meet or exceed WAC. WAC sampling will be conducted within the 
established CU boundaries as referenced in the applicable Project Specific Plans 
(PSPs) (see Table 21. Additional information on CUs is provided in Sections 7.4 and 
7.5 of the Draft Alp1 RAWP, Rev. E, dated 11/96. 

Tempgral Ro- 

Time frame: WAC sampling efforts will be conducted both before and during 
excavation. Analytical results and screening information must be processed in time 
for the information t o  be useful within the current remediation schedule. 

Time Constraints on Sampling: The scheduling of WAC sampling is closely 
associated with the excavation and certification schedule. WAC sampling will be 
performed before and during excavation and prior to certification sampling. 

i 
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Practical Considerations: In cases where an area is being certified in place for later 
excavation (the WAC interval is below-grade level), WAC sampling can occur 
concurrently with certification sampling. 

In-situ gamma spectrometry readings cannot be made during snow coverage or 
standing water conditions or during precipitation. Field analytical methods should 
also be limited t o  unsaturated soils. Most areas of concern are flat open terrain and 
are readily accessible. Some areas may require preparation, such as cutting of grass 
or removal of undergrowth, fencing and other obstacles. In-situ measurements will 
require coordination with appropriate maintenance personnel for site preparation. 
Physical and environmental parameters will be recorded and considered during data 
collection. When certification is being conducted below grade level (such as with 
the North Access Road), WAC sampling will be performed concurrent with 
certification. 

Weather, moisture and ambient conditions affect sampling and schedule. 

' -  

The only identified COC for WAC is total uranium. 

. .  ecision R U  

In areas inaccessible to  the Nal and HPGe systems, such as a buried WAC interval, 
or in areas exhibiting topographic or environmental restrictions, WAC locations will 
be randomly generated. Randomly generated WAC points can be taken concurrently 
with certification samples. Biased sample locations may be identified by using in-situ 
systems. WAC sampling locations will be randomly generated when not using 
biased sampling. 

Where in-situ screen.ings are utilized, relative radiological readings will be used to  
identify biased areas in the CU above the total uranium WAC in any 12 square 
meter (m2) area as identified by the Nal system. The HPGe system will be used a t  a 
high-biased area in the CU t o  further delineate the physical sample location. Where 
multiple high biased readings occur, multiple HPGe readings will be obtained. A t  
least one physical sample will be taken at the highest HPGe reading location pereCU. 
All HPGe biased locations with readings above WAC will receive physical samples. 

. 

When only random generated points are used for physical sampling points, each CU 
will be subdivided into 16 equal subunits, One physical sample will be taken 
randomly within each subunit. When biased sampling is not used, homogeneity of 
total uranium distribution is assumed for each subunit. 
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If the physical sample results for surface soil in any given subunit within a CU is 
greater than the WAC, the Project Lead will initiate one of the following: 

0 Perform physical sampling to  further delineate the area of WAC exceedence 
and define additional removal efforts to be performed prior to resampling the 
area under WAC. 

0 The soils in each individual subunit that exceed WAC will be excavated, 
segregated for eventual off-site disposition and resampled. 

. .  
6.0 Limits on Decision 

. .  
ae of Parameter Limits 

The range of soil concentrations anticipated after excavation of the top 6 inches of 
soil in peripheral areas for total uranium will be from background to  greater than the 
maximum subsurface value indicated in the RI database. 

TvDes of D e w  Frrors and Conseauences . .  

Decision Error 1 : This decision error occurs when the decision maker decides a CU 
is below WAC when the average soil concentration in a CU is still above WAC. This 
would allow soil above the WAC to be allowed into the OSDF. 

Decision Error 2: This decision error occurs when the decision maker continues 
excavation or directs soils to  off-site disposition when soils are actually below the 
WAC. This would result in added costs due to the excavation of soils below WAC, 
increased volume in off-site facilities and increased cost of off-site disposition. This 
is not as severe as Decision Error 1. 

True State of Nature for the r)ecision ErrgLS 
. .  

The true state of nature for Decision Error 1 is that the actual concentration of total 
uranium is greater than the WAC. The true state of nature for Decision Error 2 is 
that the true concentration of total uranium is below the WAC. 

NU I I ' H V D o t h e s i s  

H,: Surface soil concentration for total uranium in the CU is greater than the WAC 

Hi: Surface soil concentration or total uranium in the CU is less than or equal t o  
WAC. 
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. .  False Positive and False N e a a v e  Frrors 

A false positive is Decision Error 1 : Since the WAC for total uranium is a NTE level, 
this is unacceptable. 

A false negative is Decision Error 2: less than or equal t o  20 percent confidence level 
is considered the acceptable decision error. 

. .  7.0 Desian for Ob-itv Data 

The areas that are to  be excavated will be sampled in accordance with the 
appropriate PSP. 

oatcal Soil &m&ng 

A minimum of one physical sample will be collected and analyzed for WAC 
attainment of total uranium, at locations potentially biased based on the reported in- 
situ system readings. Factors such as topography and historical data may also be 
considered. All physical sampling activities will meet requirements as outlined in 
the FEMP SCQ for ASL B. Physical samples will be analyzed a t  the on-site FEMP lab 
using the Bromo PDAP method for total uranium. Rinsates will be collected of field 
sampling equipment if field equipment is t o  be reused. 

When necessary, the Project Lead will have the flexibility t o  collect additional biased 
samples. Sample collection and QAIQC will follow the FEMP SCQ protocols and the 
PSP. 

Based on topography, soil saturation and other factors, radiological information may 
be generated by t w o  complementary gamma detection methods employed t o  
determine relative radiological activity in areas in preparation for WAC attainment. 
When used, the t w o  methods will consist of the mobile sodium iodide (Nal) 
detection system currently mounted on the Nal system, which will provide screening 
for uranium, and the high purity germanium (HPGe) systems that will provide 
stationary screening of all total uranium. When field gamma readings are required, a 
field moisture analysis or sample for lab moisture analysis will be obtained. 

UNCONTROLLED 



DQO # SL-028, Rev. 0 
Effective Date: 3/4/97 

Page 9 of 15 

Sodium Iodide (Nall Svstem 

Prior to  excavation or certification the mobile Nal system may be used to 'cover up 
to 100 percent of an area to  determine relative uranium levels above WAC. The Nal 
detector(s) is coupled t o  a multichannel analyzer (MCA) and calibrated to  detect 
uranium. The system will be used in a roving mode at a nominal speed of 2 miles 
per hour (mph) and minimum count times of 2 seconds. A t  this speed and count 
time, a gamma reading will be madeland recorded every 12 mz. The mobile system 
incorporates a global positioning system (GPS) rover and base unit to  record the 
location of every reading. Counting and positioning information will be recorded 
continuously on a field personal computer (PC) and stored on disk or hard drive for 
future downloading on the site soil database and Geographical Information System 
(GIS) system. 

If areas are identified with readings exceeding the WAC, they will be further 
evaluated using the HPGe detector. , 

The HPGe system(s1 will be used t o  further bias sampling areas that potentially 
exceed WAC. Based on the appearance of the mapped Nal system radiological 
contours, additional HPGe readings will be obtained for locations exceeding WAC. 
HPGe readings will be downloaded nightly to  the FEMP local area network for 
review and evaluation by the project management team. HPGE field duplicates will 
be collected at a minimum frequency of one per CU (a more stringent criterion for 
this project than the SCQ specification of one per twenty). 

l n t e w o n  of WAC R e s w  

WAC decisions will be made based on physical sample data only. A t  the discretion 
of the Project Lead, this decision may be supported with additional physical sample 
data or in-situ readings. 

8.0 . 

Physical sample field logs will be reviewed by the Field Lead. Physical sample data 
packages will be independently reviewed to  SCQ ASL B requirements. Qualified data 
packages will be forwarded t o  the Project Data Management Team for review and will 
be stored in the SED. Nal system and HPGe screening data will be forwarded to  the 
Project Data Management Team for review, and will be stored in the Soils Remediation 
Data Integrated GIS (SRDIG). 
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Data Quality Objectives 
Area 1 Phase 1 

Waste Acceptance Criteria Sampling 
1 A Task/Description: Waste Acceptance Criteria Sampling and Analysis 

1.6. Project . *  Phase: I (Put an X in the appropriate selection.) 

RIn F S O  R D O  R A N  R , A n  OTHER 

1.C. DQO No.: SI-038 DO0 Reference No.: N/A 

2. Media Ciiaracterization: .^. .x ~ (Put an X in the appropriate selection.) 

Air 0 Biological Groundwater 0 Sediment a Soil @ 
Waste 0 Wastewater 0 Surface water 0 Other (specify) 

3; , D a t _ a , . U s e ~ ~ t h ~ , ~ n a l ~ , i c a f ~ . ~ u ~ p o ~ ~ ~ ~ e v e l ,  (&EK (Put an X in the appropriate Analytical 
Support .Level selection(s) beside each applicable Data Use.) 

Site Characterization Risk Assessment 

A n  6 0  Co D o  En A n  BO C n  D O  EO 
Evaluation of Alternatives Engineering Design 

A O  6 0  C a  D O  EO A n  BO C n  D o  En 
. .  Monitoring during remediation activities Other Waste v i a  

A 0  B o  Co.Dc] EO A 0 CO DO EN 

. 
4:A: Dt ivea  Area 1 Phase 1 Remedial Action Work Plan (RAWP), Applicable or Relevant 

and Appropriate Requirements (ARARs) and Operable Unit 5 Record of Decision 
(ROD) 

Objective: To provide data for identification of soils for compliance with Waste 
Acceptance Criteria. 

i 
4.B; 

I 

_- 
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5. Site Information (Description): 

The OU2 and OU5 RODs have identified areas at the FEMP requiring soil remediation. 
The RODs specify that FEMP soils will be below the WAC for disposal in the OSDF. 
Waste Acceptance Criteria analyses will be necessary for areas of the site with soils 
that are scheduled for certification. 

6.A. Data Types:-with appropriate Analytical Support Level' Equipment Selection and SCQ 
Reference: (Place an "X" to the right of the appropriate box or boxes selecting the 
type of an*alysis or analyses required. Then select the type of equipment to  perform 
the analysis if appropriate. Please include a reference to the SCQ Section.) 

1. 

4. 

PH 0 
Temperature 0 
Specific Conduct an ce 0 
Technetium-99 0 
Dissolved Oxygen 

Cations 

Anions 

TOC 

TCLP 

CEC 

COD 

2. Uranium a* 3. BTX '0 
Full Radiologic TPH 0 
Cyanide 0 
Silica 0 
Metals 0 Oil/Grease 0 

5. VOA 6. Other(specify)u* * 
BNA 0 
Pesticides cl 
PCB 0 

Total uranium 

* *  Moisture 

6.6. Equipment SeLeStion _I. and- SCO .Kiference: 

Equipment Selection Refer t o  SCQ Section 

ASL A Moisture SCQ Section:=x G 

ASL B Bromo PDAP SCQ Section: ADDendix G 

ASL'C SCQ Section: 

ASL D SCQ Section: 

A S l  E Nal Demtor.  HPGe Detector SCQ Section: 
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7.A. Sampling Methods: (Put an X in the appropriate selection.) 

Biased riir Composite Environmental Grab Grid a 
Intrusive Non-Intrusive Phased Cl Source 

DQO Number: SI -078 

Sample Work Plan Reference: The DQO is being established prior to completion of 
the work plan. 

Background samples: OU5 RI 

7.C. Samplb-Collec_tion Reference: 

Sample Collection Reference: 

7.B. 

PSP # 50.03.40.01. SMPl -01 

. ntrpt,Sarnples: . .- .-eu P.* ..LA*.,*. . (Place an "X" in the appropriate selection box.) 

Trip Blanks 0 Container Blanks 0 
Field Blanks I* Duplicate Samples PI 
Equipment Rinsate Samples I * *  Split Samples 0 
Preservative Blanks 0 Performance Evaluation samples 
Other (specify) 

Traditional field blanks will not be collected. 
Traditional rinsates applicable to  this type of sampling will not be 
collected, unless sampling equipment or shipping containers are 

* *  

. reused. 

8.6: L a t i o r ~ o - ~ C l ~ ~ ~ n ~ o l ~ S a m p i e s :  
0 

Matrix Spike E l  Surrogate Spikes 0 
,._ *.'A*-" 3.a- .-.**A. &...w..- 

Method Blank Matrix Duplicate/Replicate 

Other (specify) Per method ! 
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9. Other: Please provide any other germane information that may impact the data 
quality or gathering of this particular objective, task or data use. 

I 

, 
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TABLE 1 
WAC CONSTITUENT OF CONCERN 

Analytical Suites WAC Constituent of Concern WAC + 

Gamma discernable radiological Total uranium 
or Bromo PDAP 

1030 mg/kg 

total uranium for physical samples will be determined based on the sum of individual isotopes. 
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Classification* Justification for Designation Scale 

Class 1 

Class I I  

Class Ill 

NOTE: 

Areas representing pre-remediation known or 
suspected ASCOC contamination 1 acre 

Areas representing inconsistent radiological 
contamination 4 acres 

Areas with no analytical data indicating site-introduced 
contamination and no production history of potential 
contamination 

Not to exceed 

Not to exceed 

Not to exceed 
16 acres 

Modification to  dimensions of CUs will be necessary in some instances to 
11 . 11 . fit irregularities of areas undergoing certification. 

! 
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DATA QUALITY 0 BJ ECTIVES 
Area 1 Phase 1 and OSDF Support Areas Certification Sampling and Analysis 

. .  

. .  i tv Obiectives (DQO) S C O D ~  T e r n  
The members of the scoping team included individuals with expertise in QA, 
analytical methods, field sampling, statistics and risk assessment. 

1 .o 

! 

C o n c e D w  Model of the Si& 
Soil is considered contaminated if the concentration of an area-specific 
constituent(s) of concern (ASCOCs) in a Certification unit (CUI exceeds the final 
remediation levels (FRLs) (See the Area 1 Phase 1 (A lP1)  Remedial Action Work 
Plan, Draft, Rev. date 11/96). The primary source of contamination in peripheral or 
boundary areas is airborne deposition from the former production area of the FEMP. 
The extent of soil contamination was estimated and published in the Operable Unit 5 
Feasibility Study (FS). These estimates were based on kriging analysis of available 
uranium data for soil collected during the Remedial Investigation (RI) effort and other 
FEMP environmental studies. Maps outlining contaminated soil boundaries were 
generated for the Operable Unit 5 FS by overlaying the results of the kriging analysis 
of uranium data with isoconcentration maps o f  the other constituents of concern 
(COCs), as presented in the Operable Unit 5 RI report, and further modified by 
spatial analysis of maps reflecting the most current soil characterization data. A 
sequential remediation plan has been presented which subdivides the FEMP into 
seven construction areas. Extensive historical sampling has demonstrated that, in 
each of the seven areas, a subset of the ASCOCs is present. These ASCOCs need 
t o  be evaluated in the certification process for the individual construction areas. 
The certification sampling and analysis program supports a sequential process for 
site remediation by documenting that each of these seven construction areas, or 
phase areas, within the construction areas have met their area specific FRLs 
established in the Operable Unit 5 Record Of Decision (OU5 ROD). 

v 
Site soils need t o  be certified for compliance with the FRLs. The appropriate 
sampling, analytical and data management criteria must be developed t o  provide the 
required qualified data necessary for certification compliance. A sampling plan must 
be- in place that will allow representative samples t o  be collected. The appropriate 
analytical methodologies need to be selected that will provide the required data. 

osure t o  S o h  
The cleanup standards, or FRLs, were developed for a final site land use as an 
undeveloped park. Under this exposure scenario, receptors could be exposed t o  
contaminated soils through'dermal contact (nonradiological COCs), external radiation 
(radionuclides), incidental ingestion, and/or inhalation of fugitive dust while visiting 
the-park. Exposure to  contaminated soil is expected t o  occur at random locations 
within the boundaries of the FEMP and would not be limited t o  any single area. 

UNCONTROLLEP 



DQO #: SL-023, Rev. 6 
Effective Date: 3/04/97 

Page 3 of 17 

Benchmark Toxicity Values (BTVs) are also being considered in the cleanup process 
by assessing habitat impact for individual BTVs under post-remedial conditions (see 
Table 1 for identified BTVs). 

* 

Time: Certification sampling will be accomplished by the field team of samplers 
prior t o  final regrading or release of soils for construction activities. The 
certification sampling schedule must allow sufficient time, in the event additional 
remediation is required, to  demonstrate certification of FRLs prior to  permanent 
construction or regrading. Certification sampling will have to  be completed and 
analytical results validated prior to  submission of a certification report to  the 
regulatory agencies. 

Proj’ect Constraints: Certification sampling and analytical testing must be performed 
with existing manpower and materials to  support the certification effort. 
Construction areas are prioritized for certification sampling and analysis according t o  
the date required for initiation of sequential construction activities in those areas. 
Remediation began with the excavation of Area 1 Phase 1 in the fall of 1996. Fluor 
Daniel Fernald (FDF) and DOE must demonstrate post-remedial compliance with the 
FRLs in designated construction areas to  release the areas for planned construction 
activities and regrading. 

. .  arv of C o w o n  P r o m  

Site remediation, commencing with Area 1, Phase I, began in the fall of 1996 to  
support construction of the On-Site Disposal Facility (OSDF). FDF and DOE require 
an accurate assessment of contamination so they can accurately characterize the 
material as either acceptable or unacceptable for disposal in the OSDF, and proceed 
with remediation and construction activities. The soil will be classified as acceptable 
for disposal in the OSDF(below WAC) or unacceptable for disposal in the OSDF 
without additional treatment(exceeding WAC). Identification, delineation and 
release of soils acceptable for disposal in the OSDF are priorities for certification. 

2.0 

Decisian 
Demonstrate in areas t o  be certified, whether the average concentration of each 
ASCOC is below the FRL, on a CU by CU basis, and within the agreed upon 
confidence limits (primary ASCOCs, 95%; secQndary ASCOCs, 90%). 

. 

e Res- 
The average concentration of each ASCOC within the CU can be 
demonstrated t o  be below the FRLs within the confidence level. The CU can 
then be certified as having achieved cleanup standards. 

1. 
-- 
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2. The average concentration of a t  least one ASCOC for a CU is demonstrated 
to  be above the FRL at the given confidence level. The CU will fail 
certification require additional FDF management decisions. 

If the average concentration of any one ASCOC for the CU is demonstrated 
to be three times the FRL, the CU will fail certification. The CU will require 
additional FDF management assessment. 

3. 

. .  
3.0 uts That Affect the D e w  

ed Information 
Based on analytical results of certification sampling, the average concentrations of 
ASCOCs in individual CUs, using agreed-upon confidence levels, will be calculated. 

Source of Information 
Analysis of certification samples for ASCOCs will be conducted at analytical support 
level (ASL) D(chemica1) and D (radiological) in accordance with methods and 
QA/QC standards in the .FEMP Sitewide CERCLA Quality Assurance Project Plan 
[SCQ (DOE 199311 with modifications made for radiological analyses to  tailor the 
detection limits requirements to  the project. The QA/QC standards include field 
duplicate samples with minimum frequency of one per CU. Field record logs will be 
reviewed to  verify that field activities provide the required samples for CU 
certification. 

. .  ant-Specific Action Lev& 
The cleanup levels are the FRLs published in the Operable Unit 5 ROD. BTVs that 
are being considered are published in the Operable Unit 5 Ecological Risk 
Assessment and are being reviewed for site consideration in the Natural Resources 
Restoration Plan (NRRP). (see Table 1). The compounds listed are those identified 
as ASCOCs in A l p 1  and OSDF Support Areas. 

ods of Sa-a and 
Samples will be collected in accordance with the PSPs and applicable site sampling 
procedures. Laboratory analysis for ASCOCs will be conducted at ASL D(chemica1) 
and D '(radiological) using QC/QA protocols specified in the SCQ. For radiological 
analyses the Highest Allowable Minimum Detection Capability (HAMDC) may be 
modified to  target the data quality to  the FRLs, instead of the RVFS detection limits 
which were the basis for the SCQ. Full raw data deliverables will be required from 
the laboratory t o  allow for complete data validation. For FEMP-approved on- and 
off-site laboratories, methodologies will be evaluated prior to use t o  verify that they 
have the required precision and detection capabilities necessary t o  achieve FRL 
analyte ranges. 



DQO #: SL-023, Rev. 6 
Effective Date: 3/04/97 

4.0 

5.0 

, 

Page 5 of 17 

The B o u m e s  of the Si- 

atial Boundaries 
Domain of the Decision: The bounLaries of this certification DQO are limited to  soil 
in areas that are undergoing certification in A l p 1  and OSDF Support Areas. 

Population of Soils: Surface soil includes excavated surfaces as well as 
undisturbed, native soils in areas undergoing certification sampling and analysis. 

Scale of Decision Makina 
Based on considerations of the final certification units and the COC evaluation 
process, the COCs for specific areas were determined. The areas undergoing 
excavation will be evaluated as t o  whether the CU has passed or failed the 
certification criteria. 

. .  

Boun- 
Time frame: Certification sampling must be performed in time t o  sequentially 
release certified areas for scheduled construction regrading and other final land use 
activities. Certification sampling data must be received from the laboratory, 
evaluated and compiled, and final certification reports written, issued, and submitted 
t o  the regulatory agencies for their concurrence, prior t o  release of the areas for 
construction, regrading or other final land use. 

Time Constraints on Sampling: The scheduling of certification must allow time for 
the collection of samples, analysis, data verification and validation, and development 
of the certification reports. The certification report must be submitted to the 
regulators for their concurrence prior t o  the beginning of construction and/or 
regrading in the applicable work area. 

Practical Considerations: Some areas undergoing remediation are open grassland or 
will be cleared during excavation and made readily accessible. Areas may require 
preparation, such as cutting of grass or removal of undergrowth prior t o  
certification sampling, thus requiring coordination with FEMP Maintenance 
personnel: - 
The'parameters of interest are the average surface soil concentrations and 
confidence limits for each ASCOC within a CU (See Table 1 for the  compounds 
currently identified as ASCOCs in the areas undergoing certification sampling and 
analysis). 

_- 
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Lev& . .  

The action levels are the soil FRLs published in the OU5 ROD (See Table 1). 

. .  ectsion Rules 
If the average radiological and chemical contamination in each CU is demonstrated 
to  be below the FRLs within the agreed upon confidence level (95% for primary 
COCs; 90% for secondary COCs), then the CU can be certified as complying with 
the cleanup criteria. If a CU does not meet the FRL within the agreed upon 
confidence level for a t  least one ASCOC. 

Use of D m  t o  test Null Hv- 6.0 

Based on the certification analytical data, the following formula will be used t o  test the 
null hypothesis within each CU: 

- 
FRL - X ,  

where: 
t = critical value 
FRL = final remediation goal 

' 1  = mean of the ith CU 
S2, = sample variance of the ith CU 
n = number of samples from the ith CU. 

- 

If the computed value It) exceeds the critical value of a t-distribution for alpha = 
0.05 for primary ASCOCs and 0.10 for secondary ASCOCs, at n-1 degrees of 
freedom, then the null hypothesis is rejected and the CU is certified as having 
average ASCOC concentrations below the applicable FRL. 

. .  7.0 on De- 

. .  e of 
The expected and reasonable range of ASCOC concentrations in soils undergoing 
certification sampling is from natural background (for COCs with background levels) 
t o  the expected post-remedial action level; however, the upper limit could be the 
maximum values identified in the soils database. 
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. . .  ef inition 
Decision Error -1 : This decision error occurs when the decision maker decides a CU 
is in compliance with FRLs (average below the FRL). when in reality the actual 
average is still above one or more FRLs. This situation could result in an increased 
risk to  human health and the environment. In addition, this type of error could result 
in regulatory fees and penalties. This decision error would be unfavorable. 

1 

Decision Error 2: This decision error occurs when the decision maker decides a CU 
is contaminated (average a t  or above the FRL) when the CU average is actually 
below the action level(s). An error in this direction would be unfavorable from a 
cost and schedule perspective, but not as serious as Decision Error 1. This would 
result in added costs due to  the excavation of allowable residual soils and increased 
volume of soils assigned t o  the OSDF. 

True State of Nature for the D e m o n  Frrors 
The true state of nature for Decision Error 1 is that the actual average concentration 
of an ASCOC in soil is greater than the action level. The true state of nature for 
Decision Error 2 is that the actual average concentration of an ASCOC is below the 
action level for FRLs. 

. .  

Null H v m h e s l s  
H,: The average concentration of at least one ASCOC in the CU is equal t o  or 
greater than the action levels. 

H,: The average concentration of all ASCOCs in the CU is less than the action 
levels. 

we FrrorS 
A false positive is Decision Error 1 : less than or equal t o  five percent is considered 
the acceptable decision error in determination of compliance with FRLs; ten percent 
is used for secondary ASCOCs. 

Afa lse negative is Decision Error 2: less than or equal to 20 percent is considered 
the acceptable decision error. This was controlled through the determination of 
sample sizes (See Section 7.0, Resource Effective Design subsection.) 
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. .  . .  8.0 Desian for Ob-tv Data 

General W l i n a  and Analvsis Desian 
A sampling design will be developed which would collect discrete samples from 
each CU (see below). Discrete samples will be collected using a systematic random 
sampling grid by dividing each CU into 16 equal sampling subunits. Each sample 
will be collected using approved methodology as described in the Project Specific 
Plans (PSPs) t o  obtain the specified quantity of soil to  be obtained from each sample 
point. 

Each sample will be submitted t o  FEMP-approved laboratories for the appropriate 
ASL D (chemical) or D “(radiological) analysis (acceptable analytical methods and/or 
performance criteria are defined in the FEMP SCQ). For radiological analyses, the 
Highest Allowable Minimum Detection Capability (HAMDC) may be modified to  
target the data quality to  the FRLs, instead of the RllFS detection limits which were 
the basis for the SCQ. FDF will specify t o  the laboratory the appropriate number 
and type of method QAIQC samples based on the type of analysis and number of 
samples as defined in the SCQ. Laboratory data deliverables will include summary 
forms and raw data. Selected methodologies will be reviewed prior t o  use to insure 
that they provide sufficient sensitivity and precision. 

Field QC will include field duplicates at a minimum frequency of one per CU. 
Rinsates will be performed of sampling material where equipment is reused. 
Traditional field blanks will not be collected. The probability of deposition 
contamination with this methodology is minimal. The elimination of allowances for 
contamination provides for a worst-case approach. A limited number of rinsates of 
the sleeves used as sample containers will be used as container blanks, to provide a 
level of confidence that these containers are not a source of contamination. 

A 100% review of the data per the requirements of the PSP, including a minimum of 
10% full data validation of data packages t o  ASL D, will be performed by either the 
FDF validation team or subcontract validation team. 

Resource Effective Design 
The number of samples required t o  demonstrate statistical confidence is determined 
based on variability of existing historical sample data in areas not contaminated 
above the FRLs. For example, in Area 1, Phase 1 and the OSDF support areas, the 
minimum of twelve primary and minimum of nine secondary ASCOC samples 
determined per CU (see Table 3) represent the number of samples required t o  
minimize decision errors in the estimate of the mean under a discrete sampling 
program. This sampling program is based on the assumptions of variability, 
maximum expected mean soil concentrations, and acceptable probabilities of error. 
The maximum expected mean soil concentration is based on engineering design 
estimates after excavation and target average concentration goal, and are assumed 

UNCONTROLLED 
OQBBIBQ3’70 
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to be 75% of the FRL, which is consistent with previous information collected from 
Area 1, Phase 1. For simplicity, and to  assure that the ASCOCs will be adequately 
sampled to  achieve acceptable confidence levels, the maximum number of samples 
required to  meet the confidence level for the group of primary COCs and the group 
of secondary COCs have been selected to  achieve the desired confidence for all 
COCs within primary and secondary groups. For example, in Area 1, Phase 1, this 
minimum number of samples for secondary ASCOCs is nine per CU based on the 
secondary parameter with the greatest sample requirement, arsenic. The minimum 
number of samples for primary ASCOCs in Area 1, Phase 1 is 12 per CU based on 
Radium-226 per the described assumptions. Any additional samples taken beyond 
the minimum samples per CU will be included in the average (n) ASCOC 
concentrations. 

. 

The number of samples required t o  achieve statistical confidence was determined from 
the following equation: 

of the Destgn 

where: 
n = number of samples required for statistical confidence 
a 
P = probability of a Type II Error (.20) 
FRL = the FRL for the given analyte 
Rtarget 
SCA = standard deviation estimated from clean areas (see 

(Z1- + z1+,z = 

= probability of a Type 1 Error (.05) (.lo - secondary) 

= target cleanup level average concentration= 75% of the FRL 

discussion below) 
the critical values for the normal distribution with 
probabilities 1-a and 1-p. 

The target level prior to certification is assumed t o  be 75% of the FRL, i.e., the maximum 
expected value (average level) is no greater than 75% of the FRL. ! 

An  estimate of the variability($,) for post-remedial conditions was based on estimates 
calculated from existing data in compliance with the FRLs. The concept was that the 
variabilitv demonstrated in unimpacted areas would be similar t o  post-remedial conditions 
in impacted areas as well. The procedure used t o  estimate the clean area variability is as 
follows: 

1. The site was divided into 100 ft. by 100 ft. blocks. This was accomplished by 
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simply dividing the Northing and Easting coordinate by 100 since these 
coordinates are presented in feet. 

2. Block averages were calculated for all historic data within each 100x100 block 
for each COC evaluated. 

3. Blocks were then categorized as either impacted (average greater than or equal 
to  the FRL) or unimpacted (average less than the FRL). 

4. All sample locations that were located in impacted blocks were then eliminated 
from consideration. 

5. The final screening removed any individual sample that  was in excess of three 
times the FRL since these sample values would immediately trigger a localized 
remedial effort. 

6. From the data remaining (unimpacted areas), the variability used in the 
calculations was calculated. 

This methodology was used t o  develop an estimate of post-remedial variability. 
Under these assumptions and methods, the estimated sample sizes are twelve for 
primary COCs and nine for secondary COCs. Table 3 provides. the calculated 
sample sizes and estimated standard deviations used in the calculations. 
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Data Quality Objectives 
Area 1 Phase 1 and On Site Disposal Cell (OSDF) Support Areas 

Certification Sampling and Analysis 

1 A Task/Description: Certification Sampling Analysis 

1 .B. Project Phase: ".. . (Put an X in the appropriate selection.) 

RI 0 FS 17 RD 0 RA 1 R,A 0 OTHER 

l.C. DQO I . . * I .  NO.: SI -073 DQO R e f e r e n c e - N o . : a  

2. Media.Ctiaracte_rization: - -.. ^ _  (Put an X in the appropriate selection.) 

Air 0 Biological Groundwater 0 Sediment 0 Soil 

Waste 0 Wastewater 0. Surface water Other (specify) 

3: DataJJs with; Analjrf!:cal %:E): (Put an X in the appropriate Analytical 
Support Level selection(s) beside each applicable Data Use.) 

Site Characterization Risk Assessment 

A O  B O C U D O E O  A O  Bo C u  0 0  E n  

Evaluation of Alternatives Engineering Design 

A 0  BO C O  Do Eo A n  B O  C o  D o  EO 
Monitoring during remediation activities Other 

A m  6 0  C O D  O E O  A 0 B 0 c 0 D El* E O(Certification1 
Radiochemistry data will be specified as ASL E in the task orders, to  
allow the HAMDCs t o  be tailored t o  the project requirements, however, 
since all other QC is identical to  the ASL D specifications in the SCQ, it is 
referred to in this task order as ASL D*, t o  better connote the designated 
QC requirements 

4.A; D f l v p 3  Area 1 Phase 1 Remedial Action Work Plan (RAWP), Applicable or Relevant 
and Appropriate Requirements ( ARARs) and Operable Unit 5 Record of' Decision 
(ROD) 

49, ObjgWe; Confirmation that excavation activities have remediated the site to  below 
the Final Remediation Level (FRL) for area-specif ic constituents of concern. 
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5. Site Information (Description): 

The OU2 and OU5 RODs have identified areas a t  the FEMP that require soil 
remediation activities. The RODs specify that the soils in these areas will be 
demonstrated to be below the FRLs. Certification will be necessary for areas of the 
site with soils that have been remediated to  demonstrate that the residual soils do 
not contain contamination exceeding these levels at a specified confidence level. 

6;A. DatarTypes'with 'appropriate -Analytical Support Level- Equipment Selection-and SCQ 
Reference:. <*8  .. I n e  (Place an "XL*to the right of the appropriate box or boxes selecting the 
type of analysis or analyses required. Then select the type of equipment to  perform 
the analysis if appropriate. Please include a reference t o  the SCQ Section.) 

1. pH 

Temperature 

Specific Conductance 

Dissolved Oxygen 

Technetium-99 

4 : Cations 

Anions 

TOC 

TCLP 

CEC 

COD 

0 
0 
0 
0 
0 
0 

* *  

0 
0 
0 
cl 
0 
5. 

2. Uranium El* 3. BTX 

Full Radiological 1"" TPH 

Metals El* OilIGrease 

Cyanide 0 
Silica 0. 

VOA 0 6. Other (specify) 

0 BNA - 

o 
17 o 

Pesticides 

PCB El* 

Total Uranium calculated from sum of uranium isotopes 
analyzed in gamma spectroscopy. 
See Attached List. 

EgiJipmiJEt:Serecition an& SCQXteie~~s-e 

Equipment Selection Refer to SCQ Section 

ASL A SCQ Section: 

. ASLB . SCQ Section: 
_- 

ASL C SCQ Section: 

ASL D Per SCQ. PSP m j g  Order SCQ Section: APP. G . Table 1 
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ASL E SCQ Section: 

Sampling Methods: (Put an X in the appropriate selection.) 

Biased 0 Composite cl Environmental 0 Grab Grid 0 
7.A. 

Intrusive 1 Non-Intrusive Phased 0 Source 0 
DQO Number: SI -023 

7.6: -"- Sample. x . WorR:Plan ..- ~ -A. -- - Reference; Project Specific Plan for Area 1 Phase 1 Remedial 
Action Work Plan (Project 50.03.40.01 ) 

i 
I 

Sample Collection Reference: PSP #50.03.40.01. SMPl -01 

€FJ ai$.alit&TCZ&S~m,p~ (Place an "X" in the appropriate selection box.) 

Trip Blanks 

Field Blanks 
Equipment Rinsate Samples I* Split Samples 

I* Duplicate Samples 

. 
Container Blanks 0 

El m*** 
- 

. 
Preservative Blanks u Performance Evaluation Samples 

Other (specify) 
* *  Limited rinsate sample(s) of the casings will be analyzed for metals and other 
applicable analytes of concern to  provide a level of confidence that the casings are 
not a source of contaminants that would impact the levels of concern. Traditional 
field blanks will not be collected. Traditional rinsates will not be collected unless 
sampling equipment or shipping containers are reused. 
*.* Split samples will be collected where required. 

S z  L ^ a t ~ ~ ~ S a m p r e s ~  
Method Blank A-xl Matrix DuplicateIReplicate El 

El Matrix Spike El Surrogate Spikes 
_- 

Tracer Spike 

Other (specify) 
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9. Other: Please provide any ot..er germane information that may impact the data 
quality or gathering of this particular objective, task or data use. 

Sample density will be dependent upon the class of Certification unit for an area. 
Proposed certification units will be identified in PSPs for each area. 
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TABLE 1 
SUMMARY OF AREA 1 PHASE 1 AND OSDF SUPPORT AREAS CONSTITUENTS OF CONCERN' 

Analytical Suites Area 1, Phase I 
Contaminants of Concern 

FRL or 6TV or 6G" 

Primarv COG3 
Gamma discernable radiological Total uranium 82 mg/kg FRL 

Radium-226 1.7 pCi/g FRL 

Radium-228 1.8 pCi/g FRL 

Thorium-228 1.7 pCi/g FRL 

Thorium-232 1.5 pCi/g FRL 

saa&wmh 
Radiological COCs Cesium-137 1.4 pCi/g FRL 

Thorium-230 280 pCi/g FRL 

Metals Arsenic 12 mg/kg FRL 

a Organics 

Beryllium 

Aroclor-1260 

1.5 mg/kg FRL 

0.1 3 mg/kg FRL 

Aroclor-1254 0.1 3 mg/kg FRL 

BTV' 
Radiological COCs Potassium-40 N/A' ' ' 
Metals Aluminum 10,103 mg/kg BTV'*" 

Molybdenum 10 mg/kg BTV 

' 
' 4  

' 4 4  

"4 '  
1 

Taken from Draft A1 P1 RAWP, Rev. E, dated 11 /96 (titled "A1 P1 COCs") 
Data is collected for purposes of information only. These analytes are not remediation 
drivers in Area 1 Phase 1 and OSDF Support Areas 
Np FRL levels have been established for potassium-40. Analytical data will be used for QC 
purposes to indicate the overall efficiency and recovery of the analyses. 
As used in the development of the FRLs, aluminum defaults to the 9Srn percentile of 
background (BG). BG for aluminum is 16,100 mg/kg. 

' UNCONTROLLED 
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SUMMARY OF CERTIFICATION UNITS 

Page 16 of 17 

Classification Justification for Designation Scale 

Class I Areas representing known or suspected ASCOC Not to exceed 
contamination prior to remediation 1 acre 

Class II Areas representing inconsistent radiological Not to exceed 
contamination 4 acres 

Class Ill Areas with no analytical data indicating site-introduced Not to exceed 
contamination and no production history of potential 16 acres 
contamination 

a NOTE: Modification to dimensions of CUs will be necessary in some instances to "fit" 
irregularities of areas undergoing Certification. These modifications will be specified in the 
individual Removal Action Work Plans for approval. 



DQO #: SL-023, Rev. 6 
Effective Date: 3/04/97 

I, 6 8 2  - 
Page '1 7 of 17 

ASCOC' FRL Number of Standard Maximum Number of 
Samples Used in Deviation Expected Average Samples 

Model Soil Concentration Required 
after Excavation 

Aroclor- 1 254 
Aroclor-1260 
Arsenic 

' Beryllium 
Lead 
Cesium-137 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Thorium-232 
Uranium, Total' 

0.1 3 mg/Kg 
0.1 3 mg/Kg 

12 mg/Kg 
1.5 mg/Kg 

400 mg/Kg 
1.4 pCi/g 
1.7 pCi/g 
1.8 pCi/g 
1.7 pCi/g 

280 pCi/g 
1.5 pCi/g 
82  mg/Kg 

1036 
64 1 
983 
999 
1149 
2595 
2224 
1508 
1514 
2034 
2258 
421 1 

0.034 
0.035 
3.475 
0.397 

43.478 
0.381 
0.574 
0.441 
0.471 
29.472 
0.503 
23.166 

0.098 
0.098 
9.00 
1.12 
300 
1.05 
1.28 
1.35 
1.28 
21 0 
1.12 

50.0 

5 

9 
7 
2 

12 
6 

2 
12 
9 

a 

a 

a 

Analytes which have FRLs only are listed, since BTVs will not drive remediation 
Total uranium will be calculated from the individual isotopes U234,U236 Uzje and U,,, 
Assumptions: 
-Estimated average soil concentration after excavation is 75 percent of the FRL. 
-Alpha = 0.05, beta = 0.2 
Uranium level is based on As Low As Reasonably Achievable (ALARA) goals. 75% of the FRL for 
total uranium is 61.5 mg/Kg 

0 
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APPENDIX B 

CERTIFICATION UNIT MAPS AND SAMPLE 
IDENTIFICATION NUMBERS 
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3/4/97 

,NAR1-14CMP-D Metals 1350911.1d 482571.5583AlPl CERT 
NAR1-14CMP-D PCBs 1350911.1d 482571.5583 A1 P l  CERT 
NARl-14CR Primary Rad 1350911.1d 482571.5583AlPl CERT 
NAR1-14CR-D Primary Rad 13!X91l . ld 482571.5583AlPl CERT 

NORTH ACCESS ROAD 
CERTIFICATION SAMPLES 

NAR1-1CR I Primary Rad 1350901 .87d 4 8 1 9 4 9 . w  A1 P1 CERT 
NAR1-2CMP I W s  

NAR1-7CMP lMetals 482221.813dAlPl CERT 
NAR1-7CMP lPC% 135CW6.4 482221.813dAlPl CERT 

1350897.07d 481957.721~AlPl CERT 

NARl-BCMP j W a  1350907.61 11 482264.554dAlPl CERT 

NARI-BCR I Primary Rad 1350907.61 11 482264.5544AlPl CERT 
,NARl-SCMP Metals 1350908.551 482343.WAlP l  CERT 
-NARl-SCMP PCBS 1350908.551 4 8 2 3 4 3 . d A l P l  CERT 
NAR1-9CR Primary Rad 1350908.551 482343.5554 A1 P1 CERT 



NORTH ACCESS ROAD 
CERTIFICATION SAMPLES 

I ( con t inued)  

.. ,? 



NORTH ACCESS ROAD 
CERTIFICATION SAMPLES 
( c o n t i n u e d )  a 

a 

3/4/97 



3/4/97 NORTH ACCESS ROAD 
CERTIFICATION SAMPLES 
( c o n t i n u e d )  a 

a 



NORTH ACCESS ROAD 

(cont inued)  
.. CERTIFICATION SAMPLES 



NORTH ACCESS ROAD 
CERTIFICATION SAMPLES 
( con t  i nued) 

3/4/97 
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OSDF S E D I M E N T  BASIN 
CERTIFICATION SAMPLES 

a 

a 

, 

682 
3/4/97 
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e 



3/4/97 OSDF SEDIMENT BASIN 
CERTIFICATION SAMPLES (con t inued)  

_- 

e 
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3/4/97 

OSDF SEDIMENT BASIN 
CERTIFICATION SAMPLES ( c o n t i n u e d )  



I 

' .  b. . % . -  

3/4/97 
OSDF S E D I M E N T  B A S I N  
C E R T I F I C A T I O N  SAMPLES ( c o n t i n u e d )  

OSWCSMP lPCBa 1350734 481017(AlP1 CERT 
O S W C S R  I Primaw Rgd 1350734 481017(AlPl CEUT 



r . .  
b, ' , 

OSDF SEDIMENT BASIN 
CERTIFICATION SAMPLES ( c o n t i n u e d )  

6 8 2  
3/4/97 

OSBSCl4-MP I PCBs 1350648 481123AlP1 CERT 
OSBSC-14-R I Primarv Rad 13- 481123AlPl CERT 
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SEDIMENT T R A P  if1 
CERTIFICATION SAMPLES 

A1 P1 STl-RCI W IPrimafvRad 1351024 4827SllAlPl CERT I 

’b 

3/4/97 

UNCONTROLLED 
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3/4/97 PUMP STATION CERTIFICATION SAMPLES 

PUMP1-G7-RS I Primary Rad I 1350611 419484AlPl CERT 
PUMP1-G7-RS 1 Secondary Rad I 1350611 4 w A l P l  CERT 

0063098 



I '. 

PUMPI-CSMPV 1 PCBS I 135064d 479488AlP1 CERT 
PUMPl-Cg-RSV I Primary Rad 1 135064U 47948dAlPl CERT 

PUMP STATION CERTIFICATION SAMPLES 
(continued) 

STATION NUMBE I SAMPLE TYPE I EASTING 83 1 NORTHING 83 I AREA NAME 
PUMPl-C-8-MPV I Metals I 135064d 47948d A1 P1 CERT 

' 

PUMPl-C-SRSV I Primary Rad 13505811 479503 A1 P1 CERT 

3/4/97 
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TARGET ANALYTE LISTS 

. .  

UNCONTROLLED 
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TARGET ANALYTE LIST 
AREA 1, PHASE I REMEDIAL ACTION WORK PLAN SAMPLING 

Project Number 50.03.40.01 

_- 

TAL AlPI = A 

Total Uranium 

WAC Sampling ' 

Analytical Lead will provide guidance to 
the lab on sample drying requirements. 

Printed: 4-March-97 



i 

TAL A1PI = B 

TAL AlPI-B is not applicable to this PSP 

UNCONTROLLED 

Printed: 4-March-97 

QQmgez 



TARGET ANALYTE LIST 
AREA 1 ,  PHASE I REMEDIAL ACTION WORK PLAN SAMPLING 

Project Number 50.03.40.0 1 

4 

5 

, 6  

7 

8 

TAL AlPI - C 

Thorium - 232 

Radium - 226 

Radium - 228 

Cesium - 137 

Potassium - 40 

Gamma Spec Method I 

9 

10 

1 I I Uranium - 235 i 

Thorium - 230 

Thorium - 228 

2 I I Uranium-238 

11 

3 I I Thorium-228 

Thorium - 232 1 
Certification Sampling 

-- 

Printed: 4-March-97 



TAL AlPI - D 

TAL AlPI-D is not applicable to this PSP 

Printed: 4-March-97 



6 8 2 ’ ’  

1 

2 

3 

4 

5 

TARGET ANALYTE LIST 

Aluminum 

Arsenic . 

Beryllium 

Manganese 

Molybdenum 

AREA 1, PHASE I REMEDIAL ACTION WORK PLAN SAMPLING 
Project Number 50.03.40.0 1 . .  

TAL AlPI - E 

Certification Sampling 

I 

Printed 4-March-97 



i 

TAL A1PI - F 

TAL AlPI-F is not applicable to this PSP 

Printed: 4-March-97 

B41BB%QBG 



TARGET ANALYTE LIST 
AREA 1, PHASE I REMEDIAL ACTION WORK PLAN SAMPLING 

Project Number 50.03.40.01 

TAL AlPI - G 

_- 

I Metals I 

Radiological 

Equipment Rinsate Samples (Certification Sampling) 

UNCONTROLLED 

Printed: 4-March-97 



TARGET ANALYTE LIST 
AREA 1,  PHASE I REMEDIAL ACTION WORK PLAN SAMPLING 

Project Number 50.03.40.01 

TAL AlPI - H 

_- 

Gamma Spec Method 

Uranium - 235 

Uranium - 238 

Thorim - 228 

Thorium - 232 

Radium - 226 

Radium - 228 

Potassium - 40 

Alpha Spec Method 

Thorium - 228 

Thorium - 232 

Certification Sampling 

Printed: 4-March-97 



I 

P 

TARGET ANALYTE LIST 
A N A  I,  PHASE I REMEDIAL ACTION WORK PLAN SAMPLING 

Project Number 50.03.40.01 

TAL AlPI - I 

Aroclor- 1260 

Certification Simpling 



APPENDIX D 

FINAL SOIL CERTIFICATION SAMPLE ALPHA, BETA, . 

ANALYSIS SUPPORT EXEMPTION 



I N T E R O F F I C E  
MEMORANDUM 

To: Project Files, MS52-7 

Location: Fern'ald 

From: Keith Nelson, MS52-5 

Location: Fernaid 

Extermion: 648 -5 270 

October 9, 1996 

Cliont : ' DOE DE-AC24-920R21972 

Subjoct: FINAL SOIL CERTIFICATION 
SAMPLE ALPHA, BETA 
ANALYSIS EXEMPTION 

c: File Record Storage Copy 106.4.34.5 
\ 

Final soil certification samples transported from the FEMP to offsite laboratories will not 
a 

require alpha, beta screening analysis to ensure compliance with DOT regulations for 
Department of Transportation (DOT) labeling. The Area 1, Phase I Remedial Action Work Plan 
for the Soil Remediation Project was determined to  generate sufficient information in the form 
of field screening activities and precertification testing to  assure Fluor Daniel Fernald that 
certification samples contain radioactivity less than the final remediation levels (FRLs). Final 
soil certification samples will contain far less than the 0.002 pCi/g DOT threshold and are 
therefore not considered radioactive material in accordance with 49 CFR 173.403. 

Soils Project 

I 

KAN :dsm 
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APPENDIX E 

QUALITY CONTROL SAMPLE TYPES AND 
FREQUENCIES 



APPENDIX E 

QUALITY CONTROL SAMPLE TYPES AND FREQUENCIES 

Reagent Blank 1/20 or 

Laboratory Control 1/20 or 
SampIe2v4 

SAMPLE TYPE ASL LEVEL B 

/batch(') 

/batch(') 

Duplicate N/A 

Matrix Spike4 U-Total only 

Tracer or carrier 
or spike3 each sample 

ASL LEVEL C,D & E 

1/20 or l/batch") 

1/20 or l/batch(') 

1/20 or lhatch") 
per matrix 

1 /20 or 1 /batch(') 
per matrix 

each sample 

Notes: MSD - Matrix Spike Duplicate 
ASL - Analytical Support Level (See SCQ for more detail.) 
(1) - 
(2) - 

(3) - 

One per 20 or 1 per batch, whichever is more frequent. 
The LCS shall include at least one radioisotope from those being 
analyzed when using alpha and gamma counting techniques. 
When a tracer or carrier is not used to determine chemical 
recovery, a spiked duplicate must be analyzed concurrently with 
each sample. A sample specific chemical recovery monitor (either a 
tracer, carrier, or spike) must be used for each sample being 
analyzed by a method which involves chemical separation. The use 
of batch efficiency or batch recovery factors is not acceptable. The 
only exceptions to this requirement are gross alpha, gross beta, 
direct gamma spectrometry methods that do not involve chemical 
separations, and chemical uranium (U-Total) measurements. 

Performance Specifications of Attachment 2 apply, the MS and 
LCS activities must be no more than 50 times the required 

(4) - For low level samples where the Radiochemical Analysis 

! i HAMDC. 



APPENDIX F 

RADIOCHEMICAL ANALYSIS PERFORMANCE 
SPECIFICATIONS ANALYTICAL SUPPORT LEVELS 

(ASL) D* 



APPEN QF 

PERFORMANCE PARAMETERS 

Highest Allowable Minimum Detectable . 
Concentration (HAMDC) (1) 

Percent Overall Tracer/Chemical Recovery (6) 

Percent Matrix Spike Recovery (6) 

Method Blank Concentration 

Laboratory Control Sample: Percent of Known 
Value 16) 

RADIOCHEMICAL ANALYSIS PERFORMANCE SPECIFICATIONS 
ANALYTICAL SUPPORT LEVELS (ASL) D* 

SAMPLE MATRIX 

WATER SOIL/ AIR FLY ASH CONTAMINATED 
SEDIMENT FILTERS 12) LIQUIDis) 

4.0 pCi/Filter 0.2 pCi/g 0.5 pCi/L 0.2 pCi/L 8 pCi/g 

50-100% 45-1 00% 45-1 00% 45-1 00% 45-1 00% 

50- 1 00% 45-1 00% 45-1 00% 45-1 00% 45-1 00% 

< HAMDd4' < HAMDd4' < HAMDCI4' < HAMDC'4' < HAMDd4' 

85-1 15% 85-1 15% 85-1 15% 85-1 15% 85-1 15% 
~~ 

Precision Requirements for Duplicate Samples R E R s ~ ' ~ '  RERi215' I RERs2"' I R E R s ~ ' ~ '  I RERi2'5' 

MDC = 4.65+u 
' K T x K  

Where SBLK is the standard deviation of the count rate of an appropriate method blank and, K is the correction factor that includes units conversion and typical values for the 
volume or weight of sample, decay correction factor, detector efficiency and the chemical recovery. T is the counting time of the sample. 

Glass Fiber 8" X 10'. 

Two phase system containing 90% Water + 10% Organic liquid. 

Less than HAMDC or 5% of sample concentration whichever is greater. . ,  

Relative Error Ratio, RER = IC, - C,l I I(TPU,I2 + (TPU,J'I ln  where C, and C, are the measured concentrations for the sample.and duplicate and TPU, and TPU, are'the respective 
total propagated uncertainties. Measurements are acceptable if RER i 2. If RER is greater than 2 but less than or equal t o  3, investigate the cause and take corrective action 
if RER is consistently greater than 2. If RER > 3,' take corrective actions and reanalyze the batch of samples. 

Recoveries or percentages of known values which are 15% above or below the ranges listed are acceptable on an infrequent basis, i.e., less than 15% of the time. These 
occurrences must be investigated and explained. If more than, 15% of the recoveries are outside the ranges listed,,take corrective actions and reanalyze the batch of samples. 

Radiochemical analyses are designated as ASL D o  due to  the use of methods and QAlQC standards from the FEMP Sitewide CERCLA Quality Assurance Project Plan with 
modifications made to  tailor the detection limits to  the project. 



APPE .F 

WATER 

RADIOCHEMICAL ANALYSIS PERFORMANCE SPECIFICATIONS 
ANALYTICAL SUPPORT LEVELS (ASLI D* 

SOIL/ AIR FLY ASH CONTAMINATED 
SEDIMENT FILTERS 12) LIQUID (3) 

ANALYTE: ,Th-228, 230, 232 (Alpha Isotopic and Gamma) 

0.2 pCi/L 

50-1 00% 

50-1 00% 

PERFORMANCE PARAMETERS 

0.5 pCi/g 4.0 pCi/Filter 0.2 pCi/g 0.5 pCi/L 

45-1 00% 45-100% 45-1 00% 45-100% 

45-1 00% 45-1 00% 45-100% 45-1 00% 

Highest Allowable Minimum Detectable , 

Concentration (HAMDC) (1) 

Percent Overall TracerKhemical Recovery (6) 

Percent Matrix Spike Recovery (6) 

Method Blank Concentration 

Laboratory Control Sample: Percent of Known 
Value (61 

Precision Reauirements for DuDlicate SamDles 

< HAMDC'4' 

85-1 15% 

SAMPLE MATRIX 

~~ 

< HAMDC'4' < HAMDC'4' < HAMDC'4' < HAMDd4' 

85-1 15% 85-1 15% 85-1 15% 85-1 15% 

I I I 1 

RERi2'5' I RERi2'" I R E R s ~ ' ~ '  I R E R S ~ ' ~ '  I R E R s ~ ' ~ '  

Where SBLK is the standard deviation of the count rate of an appropriate method blank and, K is the correction factor that includes units conversion and typical values for the 
volume or weight of sample, decay correction factor, detector efficiency and the chemical recovery. T is the counting time of the sample. 

Glass Fiber 8' X 10'. 

Two phase system containing 90% Water + 10% Organic liquid. 

When the concentration of a radionuclide in a sample is significantly greater than the applicable HAMDC, the Radiochemical Analysis Performance Specifications for the HAMDC 
and Method Blank Concentration are waived. Counts may be terminated earlier than usual provided that the one sigma uncertainty in the net count rate of the sample(s) is ten 
percent (10%) or less. The measured result for the blank,must not exceed five percent (5%) of the activity concentration of the least active sample in the batch. 

Relative Error Ratio, RER = IC, - C,( I I(TPU,)' +' (TPUJ'I l R  where C, and C, are the measured concentrations for the sample and duplicate and TPU, and TPU, are the respective 
total propagated uncertainties. Measurements are acceptable if RER s 2. If RER is greater than 2 but less than or equal t o  3, investigate the cause and take corrective action 
if RER is consistently greater than 2. If RER > 3, take corrective actions and reanalyze the batch of samples. 

Recoveries or percentages of known values which are 15% above or below the ranges listed are acceptable on an infrequent basis, i.e., less than 15% of the time. These 
occurrences must be investigated and explained. If more than 15% of the recoveries are outside the ranges listed, take corrective actions and reanalyze the batch of samples. 

Radiochemical analyses are designated as ASL D' due to  the use of methods and QAlQC standards from the FEMP Sitewide CERCLA Quality Assurance Project Plan with 
modifications made to  tailor the detection limits to the project. 



APPE m F  

PERFORMANCE PARAMETERS 

RADIOCHEMICAL ANALYSIS PERFORMANCE SPECIFICATIONS 
ANALYTICAL SUPPORT LEVELS (ASL) D" 

SAMPLE MATRIX 

WATER SOIL/ AIR FLY ASH CONTAMINATED 
SEDIMENT FILTERS 12) LIQUID 131 

Highest Allowable Minimum Detectable , 

Concentration (HAMDC) (1) 

Percent Overall TracerKhemical Recovery (6) 

Percent Matrix Spike Recovery 16) 

Method Blank Concentration 

1 .O pCi/L 0.8 pCi/g 2.0 pCi/Filter 0.5 pCi/g 2.0 pCi/L 

50-1 00% 45-1 00% 45-100% 45-1 00% 45-1 00% 

75-125% 65-1 30% 65-1 30% 65-1 30% 65-1 30% 

< HAMDCI4' < HAMDC"' <HAMDC'4' < HAMDCI4' < HAMDC'4' 
~~~ 

Laboratory Control Sample: Percent of Known I 75-125% I 75-125% I 75-125% I 75-125% I ~ 75-125% 

Precision Requirements for Duplicate Samples I R E R s ~ ' ~ '  I R E R s ~ ' ~ '  I R E R s ~ ' ~ '  I R E R s ~ ' ~ '  I R E R s ~ ' ~ '  

. (1) 

(5) 

MDC = 4.65 m + u  
K T x K  

Where SeLK is the standard deviation of the count rate of an appropriate method blank and, K is the correction factor that includes units conversion and typical values for the 
volume or weight of sample, decay correction factor, detector efficiency and the chemical recovery. ,T is the counting time of the sample. 

Glass Fiber 8' X 10". 

Two phase system containing 90% Water + 10% Organic liquid. 

When the concentration of a radionuclide in a sample is significantly greater than the applicable HAMDC, the Radiochemical Analysis Performance Specifications for HAMDC 
and Method Blank Concentration are waived. Counts may be terminated earlier than usual provided that.the one sigma uncertainty in the net count rate of the samplels) is ten 
percent (10%) or less. The measured result for the blank must not exceed five percent (5%) of the activity concentration of the least active sample in the batch. 

Relative Error Ratio, RER = IC, - C,l I [(TPU,)' + (TPU,)'l l R  where C, and C2 are the measured concentrations for the sample and duplicate and TPU, and TPU, are the respective 
total propagated uncertainties. Measurements are acceptable if RER 5 2. If RER is greater than 2 but less than or equal to 3, investigate the cause and take corrective action 
if RER is consistently greater than 2. If RER > 3, take corrective actions and reanalyze the batch of samples. 

Recoveries or percentages of known values which are 15% above or below the ranges listed are acceptable on an infrequent basis, i.e., less than 15% of the time, These 
occurrences must be investigated and explained. If more than 15% of the recoveries are outside the ranges listed, take corrective actions and reanalyze the batch of samples. 

Radiochemical analyses are designated as ASL D' due to the use of methods and QAlQC standards from the FEMP Sitewide CERCLA Quality Assurance Project Plan with 
modifications made to tailor the detection limits to the project. 
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RADIOCHEMICAL ANALYSIS PERFORMANCE SPECIFICATIONS 
ANALYTICAL SUPPORT LEVELS (ASL) D' 

3.0 pCi/L 

ANALYTE: ,Ra-228 by Gamma Spectrometry 
I 

SEDIMENT FILTERS (2) LIQUID (3) 

0 .8  pCi/g 5.0 pCi/Filter 1 .O pCi/g 3.0 pCi/L 

PERFORMANCE PARAMETERS 

50-1 00% 

Highest Allowable Minimum Detectable , 

Concentration (HAMDC) (1) 

45-100% ' 45-100% 45-100% 45-1 00% Percent Overall Tracer/Chemical Recovery (6) 

70-1 25% 

< HAMDC"' 

Percent Matrix Spike Recovery (61 60-1 30% 60-1 30% 60-1 30% 60- 1 30% 

< HAMDCI4' < H A ~ v ~ D C ' ~ '  < HAMDCI4' < HAMDC'4' Method Blank Concentration 

Laboratory Control Sample: Percent of Known 

SAMPLE MATRIX 

WATER SOIL/ I AIR I FLY ASH CONTAMINATED 

75-125% I 75-125% I 75-125% I 75-125% -1 75-125% 

~~ 

Precision Requirements for Duplicate Samples RERs2"' R E R S ~ ' ~ '  I RERs2'" I R E R S ~ ' ~ '  I RERs-2''' 

(1) MDC = 
K T x K  

Where SBLK is the standard deviation of the count rate of an appropriate method blank and, K is the correction factor that includes units conversion and typical values for the 
volume or weight of sample, decay correction factor, detector efficiency and the chemical recovery. T is the counting time of the sample. 

Glass Fiber 8" X 10". 

Two phase system containing 90% Water + 10% Organic liquid. 

When the concentration of a radionuclide in a sample is significantly greater than the applicable HAMDC, the Radiochemical Analysis Performance Specifications for .the HAMDC 
and Method Blank Concentration are waived. Counts may be terminated earlier than usual provided that the one sigma uncertainty in the net count rate of the sample(s) is ten 
percent (10%) or less. The measured result for the blank must not exceed five percent (5%) of the activity concentration of the least active sample in the batch. 

Relative Error Ratio, RER = IC, - C,l I [(TPU,)' + (TPU,)'I I n  where C, and C2 are the measured concentrations for the sample and duplicate and TPU, and TPU, are the respective 
total propagated uncertainties. Measurements are acceptable i f  RER 5 2. If RER is greater than 2 but less than or equal to 3, investigate the cause and take corrective action 
if RER is consistently greater than 2. If RER > 3, take corrective actions and reanalyze the batch of samples. p. 
Recoveries or percentages of known values which are 15% above or below the ranges listed are acceptable on an infrequent basis, i.e., less than 15% of the time. These , 

f occurrences must be investigated and explained. If more than 15% of the recoveries are outside the ranges listed, take corrective actions and reanalyze the batch of samples. 

Q) 

00 
Radiochemical analyses are designated as ASL Do due to  the use of methods and QAlQC standards from the FEMP Sitewide CERCLA Quality Assurance Project Plan with 
modifications made to tailor the detection limits to  the project. 



RADIOCHEMICAL ANALYSIS PERFORMANCE SPECIFICATIONS 
ANALYTICAL SUPPORT LEVEL (ASL) D' 

PERFORMANCE PARAMETERS 

Highest Allowable Minimum Detectable 
Concentration (HAMDC) (1) 

Percent Overall Tracer/Chemical Recovery (6) 

Percent Matrix Spike Recovery (6)  

Method Blank Concentration 

Laboratory Control Sample: Percent of Known 
Value (61 

ANALYTE: ;Cs-l37 by Gamma Spectrometry 
I 

SAMPLE MATRIX 

WATER SOIL/ AIR FLY ASH CONTAMINATED 
SEDIMENT FILTERS (2) LIQUID (3) 

4.0 pCi/L 0.5 pCi/g 10 pCi/Filter 1 .O pCi/g 10 pCi/L 

N/A N/A N/A N/A N /A 

N/A N/A N/A N/A N/A 

< HAMDC'4' < HAMDC14' < HAMDC14' <HAMDC'4' < HAMDC'4' 

80- 1 20% 80-1 20% 80- 1 20% 80-1 20% 85-1 15% 

Precision Requirements for Duplicate Samples RERi2"' R E R s ~ ' ~ '  I R E R s ~ ' ~ '  I R E R s ~ ' ~ '  1 
~~ 

R E R s ~ ' ~ '  

MDC =-+a 
Where SBLK is the standard deviation of the count rate of an appropriate method blank and,,K is the correction factor that includes units conversion and typical values for the 
volume or weight of sample, decay correction factor, detector efficiency and the chemical recovery. T is the counting time of the sample. 

Glass Fiber 8" X 10'. 

Two phase system containing 90% Water + 10% Organic liquid. 

Less than HAMDC or 5% of sample concentration whichever is greater. 

Relative Error Ratio, RER = IC, - C,l I ((TPU,), + (TPU,)'I''R where C, and C, are the measured concentrations for the sample and duplicate and TPU, and TPU, are the respective 
total propagated uncertainties. Measurements are acceptable if RER 5 2. If RER is greater than 2 but less than or equal to 3, investigate the cause and take corrective action 
if RER is consistently greater than 2. If RER > 3, take corrective actions and reanalyze the batch of samples. 

Recoveries or percentages of known values which are 15% above or below the ranges listed are acceptable on an infrequent basis, Le., less than 15% of the time. These 
occurrences must be investigated and explained. If more than 15% of the recoveries are outside the ranges listed, take corrective actions and reanalyze the batch of samples.' 

Radiochemical analyses are designated as ASL D* due to  the use of methods and QAlQC standards from the FEMP Sitewide CERCLA Quality Assurance Proiect Plan with 

K T x K  

. -  . ,  
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modifications made to  tailor the detection limits to the project. 



RADIOCHEMICAL ANA 

WATER SOIL/ 
SEDIMENT 

4.0 pCi/L 2 pCi/g 

N/A N/A 

.YSIS PERFORMANCE SPECIFICATIONS 

AIR FLY ASH CONTAMINATED 
FILTERS (2) LIQUID (3) 

10 pCi/Filter 1 .O pCi/g 10 pCi/L 

N/A N/A N/A 

ANALYTE:.,KQO by Gamma Spectrometry 

N/A 

< HAMDCi4' 

PERFORMANCE PARAMETERS I t .  

N/A N/A N/A N/A 

< HAMDC'" < HAMDC'4' < HAMDCI4' < HAMDCi4' 

Highest Allowable Minimum Detectable , 

Concentration (HAMDC) (1) 

11 Percent Overall TracertChemical Recovery (6)  ' 

11 Percent Matrix Spike Recovery (6)  

11 Method Blank Concentration 

Laboratory Control Sample: Percent of Known 
Value (6)  

Precision Requirements for Duplicate Samples 

ANALYTICAL SUPPORT LEVEL (ASL) D* 

ll 85-115% I 80-120% I 80-120% I 80-120% I 80-120% 

MDC = 4.65+2Jl 
K T x K  

Where SBLK is the standard deviation of the count rate of an appropriate method blank and, K is the correction factor that includes units conversion and typical values for the 
volume or weight of sample, decay correction factor, detector efficiency and the chemical recovery. T is the counting time of the sample. 

Glass Fiber 8" X 10". 
. 

Two phase system containing 90% Water + 10% Organic liquid. 

Less than HAMDC or 5% of sample concentration whichever is greater. 

Relative Error Ratio, RER = IC, - C,l I IITPUJ2 + (TPUJ'I l R  where C, and C, are the measured concentrations for the sample and duplicate and TPU, and TPU, are the respective 
total propagated uncertainties. Measurements are acceptable i f  RER J 2. If RER is greater than 2 but less than or equal t o  3, investigate the cause and take corrective action 
if RER is consistently greater than 2. If RER > 3, take corrective actions and reanalyze the batch of samples. 

Recoveries or percentages of known values which are 15% above or below the ranges listed are acceptable on an infrequent basis, i.e., less than 15% of the time. These 
occurrences must be investigated and explained. If more than 15% of the recoveries are outside the ranges listed, take corrective actions and reanalyze the batch of samples. rT 
Radiochemical analyses are designated as ASL D' due to the use of methods and QAlQC standards from the FEMP Sitewide CERCLA Quality Assurance Project Plan with 
modifications made to  tailor the detection limits to  the project. d 

b, 
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WATER 

0.1 pg1L 

RADIOCHEMICAL ANALYSIS PERFORMANCE SPECIFICATIONS 
ANALYTICAL SUPPORT LEVEL (ASL) D* 

SOIL/ AIR FLY ASH CONTAMINATED 
SEDIMENT FILTERS (2) LIQUID (3) 

:, 
1 rug& 2.0 pg/Filter 0.1 rug/g 1 .o pg/L 

ANALYTE: ,U-Total (Pulsed' Laser Phosphorimetr 

N/A 

75-1 25% 

< HAMDCi4' 

75-125% 

PERFORMANCE PARAMETERS 

N/A NIA N/A N/A 

70-1 30% 70-1 30% 70-1 30% 70-1 30% 

< HAMDC'4' < HAMDC'4' < HAMDCi4' < HAMDCi4' 

75-1 25% 75-1 25% 75-1 25% 75-1 25% 

Highest Allowable Minimum Detectable 
Concentration IHAMDCI (1) 

Percent Overall TracerIChemical Recovery (6)  

Percent Matrix SDike Recoverv (6) 

Method Blank Concentration 

Laboratory Control Sample: Percent of Known 
Value 161 

Precision Requirements for Duplicate Samples 

'"; 

RERs2I5' I RERs2I5' I RERs 215' I R E R s ~ ' ~ '  I R ER 5 215' 

MDC = 

Where Seuc is the standard deviation of the count rate of an appropriate method blank and, K is the correction factor that includes units conversion, typical values for the volume 
or weight of sample, dilution factor, etc. 

K 

Glass Fiber 8" X 10". 

Two phase system containing 90% Water + 10% Organic liquid. 

When the uranium concentration in a sample is significantly greater than the applicable HAMDC, the Radiochemical Analysis Performance Specifications for the MAMDC and 
Method Blank Concentration are waived. In such instances, the sample specific MDC(sJ must not exceed fifty percent (50%) of the sample concentration and the measured blank 
concentration must not exceed the HAMDC or five percent (5%) of the measured concentration of the sample in the batch with the lowest uranium concentratipn, whichever 
is greater. 

Relative Error Ratio, RER = IC, - C,l I ((TPU,12 + (TPU,J'I where. C, and C, are the measured concentrations for the sample and duplicate and TPU, and TPU, are the respective 
total propagated uncertainties. Measurements are acceptable if RER i 2. If RER is greater than 2 but less than or equal to 3, investigate the cause and take corrective action 
if RER is consistently greater than 2. If RER > 3, take corrective actions and reanalyze the batch of samples. 

Recoveries or percentages of known values which are 15% above or below the ranges listed are acceptable on an infrequent basis, Le., less than 15% of the time. These 
occurrences must be investigated and explained. If more than 15% of the recoveries are outside the ranges listed, take corrective actions and reanalyze the batch of samples. 

Radiochemical analyses are designated as ASL D' due to the use of methods and QAlQC standards from the FEMP Sitewide CERCLA Quality Assurance Project Plan with 
modifications made to tailor the detection limits to the project. 


